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ANESTHESIA: FIFTY YEARS OF PROGRESS 


HENRY K. BEECHER, M.D., and CHARLOTTE FORD, Boston, Massachusetts 


I. PROGRESS IN ANESTHESIA 
II. THE BEGINNING OF THE ANESTHESIA AGE 
Some Examples of Enduring Advances 
III. NEW ANESTHETIC AGENTS AND THEIR RELATED 
TECHNIQUES 
a. Inhalation Agents 
1. Ethylene 
2. Divinyl ether 
3. Cyclopropane 
b. Intravenous Anesthesia 
. Rectal Anesthesia 
. Local, Regional Block and Spinal Anes- 
thesia 
. Muscle Relaxants 
IV.OTHER TECHNICAL AND PROCEDURAL AD- 
VANCES 
. Preanesthetic Medication 
. The Airway, the Respiration and Anes- 
thesia for Thoracic Surgery 
. The Extracorporeal Heart, Hypother- 
mia, “Artificial Hibernation” 
. Resuscitation, Blood Transfusion and the 
Anesthetist 
. Some Problems Remaining 
1. The high death rate in general 
2. The high death rate in infants and 
small children 


From the Anesthesia Laboratory and Department of the 
Harvard Medical School at the Massachusetts General Hospital, 
Boston, Massachusetts, 


3. Cardiac arrest and ventricular fibrilla- 
tion 
4. The need for caution 
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a. The “Physiological”? Point of View 
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2. Liver function and anesthesia 
3. Kidney function studies 
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First 
1. Anesthetic agents 
2. Techniques 
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ANESTHESIA forms a bridge between two great 
disciplines: pharmacology and surgery. Histori- 
cally, anesthesia not only ushered in the modern 
era of surgery, it also marked the beginning of 
the growth of pharmacology as a science. The 
anesthetist, more than anyone else in the hospital, 
has the opportunity to act as, or to be, the phar- 
macologist in caring for the sick. In this role he 








has extraordinary possibilities not only for facili- 
tating surgery and making certain kinds of prog- 
ress in this field possible but for advancing phar- 
macology in man. 

While our purpose here is to review advances 
in anesthesia during the last 50 years, a period 
that covers the life of the American College of 
Surgeons, we need to calibrate our eye and judg- 
ment by taking a brief look at the enduring ad- 
vances of the past, if we are to winnow out sig- 
nificant progress in this field and leave behind 
the trivial. Such calibration can be effected only 
if we set up standards, or yardsticks, for measur- 
ing, and this requires a look backward to the 
beginning of anesthesia time or earlier in certain 
instances. The striking thing to the writers was 
the impossibility of preparing a sound review of 
the last 50 years without constant reference to 
earlier years. 


PROGRESS IN ANESTHESIA 


Anything that enriches the field of anesthesia 
can properly be labeled progress there. This sim- 
ple characteristic has been the basis for choice in 
this review. If our choice seems to have been 
guided by a catholic taste, it is because anes- 
thesia has been enriched from so many quarters. 
It is not surprising that a field which has de- 
pended so much upon extrinsic development has 
been slow to achieve stability and stature. The 
uncertain nature of developments in this field, 
sometimes prematurely hailed as great advances, 
has been illustrated by wide fluctuations in prac- 
tice in university hospitals over even a 5 year 
period (Beecher and Todd, 1954). There may, 
then, be profit in taking a look to see what kinds 
of advances have endured. 

Perhaps the best approach to the definition of 
progress in general and advances in particular is 
to define by example. This will be done under 
several headings, including technica! advances 
and conceptual advances, but in the end this 
progress should be surveyed in the following 
terms: 

1. Advances that have made anesthesia safer 
for the patient than heretofore, yet quite as satis- 
factory as heretofore (perhaps more so) for the 
surgeon 

2. Advances which have added to the sur- 
geon’s or the anesthetist’s convenience 

3. Advances that have made anesthesia more 
pleasant (less unpleasant) than heretofore for the 
patient 
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4. Advances in anesthesia which have made 
heretofore impossible surgical procedures possi- 
ble 


THE BEGINNING OF THE ANESTHESIA AGE 
Some Examples of Enduring Advances 

Since significant anesthesia time extends only 
a little over 100 years, we can probably get the 
best set of standards if we take a quick look over 
this whole period. No attempt will be made to 
cover all advances, but instead we shall try to 
see by hindsight what type of discovery has lasted 
and proved significant. In this, various types of 
advances which have seemed outstanding will be 
inspected, but without any attempt to cover all 
examples of each type. Having done this, we 
shall then be better equipped to examine the last 
50 year period. In any case, we have found it 
quite impossible, as already observed, to deal 
with the last 50 years without basic reference to 
the real and earlier origins of the progress dis- 
cussed. 

The close link between pharmacology and an- 
esthesia begins in their common history; modern 
pharmacology is the youngest basic medical 
science. Its growth as a formal discipline has oc- 
curred chiefly in the twentieth century. As Clark 
(1938) pointed out, only three discoveries of ma- 
jor importance to pharmacology were made in 
the nineteenth century: anesthetics, antiseptics, 
and endocrine therapy. 

Discovery of action of the thyroid gland was 
followed by the introduction of endocrine ther- 
apy and this led to the development of a new 
branch of science, one that continues to grow at 
an exceedingly rapid rate. Antiseptics, once used, 
assumed quickly a position of great importance, 
but this was weakened by the development of 
aseptic surgery. The third of the great advances, 
anesthesia, has also continued to grow. Before its 
introduction, speed in surgery was essential. Sir 
Clifford Allbutt said, “Surgeons operating upon 
the quick were pitted one against the other like 
runners on time. He was the best surgeon, both 
for patient and onlooker, who broke the three- 
minutes record in an amputation or a lithotomy. 
What place could there be in record-breaking 
operations for the fiddle-faddle of antiseptic pre- 
cautions? The obvious boon of immunity from 
pain, precious as it was, when we look beyond the 
individual, was less than the boon of time. With 
anaesthetics ended slapdash surgery; anaesthetics 
gave time for the theories of Pasteur and Lister 
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to be adopted in practice.” In the field of phar- 
macology we find, as Clark observed (1938), that 
the introduction of anesthesia marked the first 
occasion when the synthetic products of the or- 
ganic chemist were used to produce a therapeutic 
effect of first importance. 

It is customary to place the beginning of surgi- 
cal anesthesia in the eighteen-forties. The story 
is a long one and should include the names of 
many workers. As a brief prelude, however, it 
may here be recalled that Joseph Priestley, cred- 
ited with the discovery of nitrous oxide in 1772, 
did not realize the analgesic properties of this 
agent. The youthful Humphry Davy was the 
first to report them, after he carried out some 
remarkable investigations of nitrous oxide at 
Beddoes’ Pneumatic Institution, where bodily 
and mental ills were treated by the inhalation of 
gases and a sort of inhalation therapy developed 
which became popular for a time. In 1799, after 
self experimentation, Davy discovered both the 
analgesic and exhilarating effects of nitrous oxide. 
However, his famous statement suggesting the 
possible employment of this gas for the relief of 
operative pain, contained in his published Re- 
searches (1800), failed to interest seriously physi- 
cians at the time. And Davy, although he had 
induced others to inhale the gas at the Institu- 
tion in order to observe the effects (and thereby 
initiated a practice which continued as a form of 
amusement), made no attempt to bring his dis- 
covery to the attention of the medical profession. 

In 1818 an anonymous note, usually attributed 
to Michael Faraday, was published, suggesting 
that ether vapor produced effects very similar to 
those of nitrous oxide. This resulted in ether too 
being inhaled as a diversion. From 1823 to 1824 
a step or two toward modern anesthesia appears 
to have been taken by Henry Hill Hickman, a 
brilliant and idealistic young physician who em- 
ployed carbon dioxide in performing a series of 
operations on animals. His work, which he first 
reported in 1824, indicates, as Underwood has 
pointed out (1946), that he was one of the earli- 
est, if not the earliest, to carry out planned ex- 
periments on animals in connection with anes- 
thesia. He was certainly the first to set out de- 
liberately to obtund the pain of a surgical pro- 
cedure by the inhalation of a gas. But, like Davy’s 
suggestion concerning the clinical possibilities of 
nitrous oxide, Hickman’s reports made no im- 
pression at the time, and he was ignored by the 
Royal Society when Davy was then its president. 
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The medicinal employment of ether during the 
eighteenth century was mentioned by such prom- 
inent physicians as Hoffmann (Hoffmann’s ano- 
dyne), Cullen, Alston, Lewis, and the Monros. 
In 1795 Richard Pearson recommended the in- 
halation of ether in the treatment of phthisis or 
pneumonia, and similar references occur in the 
literature of about this period. In the United 
States Stockman, of New York, demonstrated 
(1819) the exhilarating properties of nitrous 
oxide, and American physicians, originally in- 
fluenced by the work at Beddoes’ Institution, 
used ether in the treatment of pulmonary tuber- 
culosis (this was resorted to by John Collins War- 
ren as early as 1805), and prescribed it for other 
conditions. Daniel Drake (1832) listed ether 
among the remedies to be taken internally for 
cholera. It is curious that the ether, or nitrous- 
oxide, frolics as a means of private entertainment, 
and often sponsored by the itinerant lecturers on 
chemistry who flourished in this country during 
the thirties and forties of the last century, were 
largely responsible for the introduction of surgi- 
cal anesthesia, bringing both nitrous oxide and 
ether to the attention of Long, Wells, and Mor- 
ton. 

In any strict consideration of “‘firsts” in anes- 
thesia the tooth extraction at Rochester, New 
York in January 1842, should be recorded be- 
fore Long’s demonstration of ether. On this oc- 
casion William E. Clarke, a medical student and 
host at ether parties, administered ether to a 
friend, Miss Hobbie, and Dr. Elijah Pope, a 
local dentist, did the extraction. Clarke however, 
does not appear to have attached any importance 
to his own demonstration; it was reported by 
Lyman in 1881. The first operation under ether 
anesthesia performed by Crawford Long took 
place on March 30, 1842. It consisted of the re- 
moval of a small tumor from the neck of one of 
his friends, and Long followed this up with other 
operations from time to time. Because of his reti- 
cence, for one reason or another, in publishing 
any account of his work, little, if anything, trans- 
pired as a result of it. On December 11, 1844, 
Horace Wells inhaled nitrous oxide, and the 
painless extraction of a tooth was achieved. Wells 
labored, but unsuccessfully, to bring about gen- 
eral anesthesia. As far as clinical consequence 
goes, the demonstration of William T.G. Morton 
at the Massachusetts General Hospital on Octo- 
ber 16, 1846, certainly initiated the anesthesia 
age. Despite the slow communication of those 





days, the editor of The Lancet remarked less than 
6 months later, April 10, 1847, that “‘the number 
of surgical operations in some of our hospitals 
has been more than doubled since the introduction 
into practice of the use of ETHER-VAPOUR.””?! 
(In the 5 year period following Morton’s dem- 
onstration, the number of operations at the Mas- 
sachusetts General Hospital increased to 487 as 
against 184 in the preceding 5 year period.) 
On March 8, 1847, Flourens, who also redis- 
covered ethyl chloride that same year, announced 
that chloroform had an anesthetic effect analo- 
gous to that of ether, but little notice seems to 
have been taken of his paper, and Simpson in- 
dependently introduced chloroform, first admin- 
istering it in childbirth on November 9, 1847. 
These stirring events were followed by a period 
of investigation and achievement, notably the 
original research carried out by Snow, that laid 
the foundations for the modern scientific and 
experimental approach to anesthesia. Some of the 
advances then made will be dealt with in more 
detail in the sections where later advances are 
described, but it may be of interest to list the 
more important ones here, to recall the type of 
development that was going on from about the 
middle of the nineteenth century until the begin- 
ning of the twentieth century and our period of 
special interest. For example one can point to: 


1853 Introduction of an improved form of 
the hypodermic syringe 

1864 Anesthetic effects of ethylene demon- 
strated 

1868 First study of the pharmacological ac- 
tion of cocaine published, containing 
the earliest suggestion of its use as a 
local anesthetic 

1872 Successful administration of chloral hy- 
drate intravenously 

1873 Local anesthetic effect of cocaine dem- 
onstrated 

1876 Introduction of nitrous-oxide-ether se- 
quence for surgery 

1878 Endotracheal intubation of modern 
type introduced 

1880 Corneal reflex abolished with the use of 
cocaine 

1882 Cyclopropane discovered 

1884 Anesthetic effect of cocaine rediscov- 


ered and publicized 


1Many of the earliest, if not the most elaborate, ether inhalers 
in Europe were those produced in England. Ford (1946) has 
described some of these. 
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1885 Nerve block anesthesia with cocaine in- 
troduced 
First spinal anesthesia in man 
Anesthesia records (and attention to 
pulse rate) became part of routine pro- 
cedure 
Local anesthetic action of esters of 
amino-benzoic acid demonstrated 
Certain conceptual advances were also made 
during this period, for it was then that Paul Bert 
began to understand the great importance of 
partial pressure. His monumental book on this, 
which Fulton has justly described (1943) as “the 
very corner-stone of modern altitude physiology” 
was published in 1878. About this same time a 
young man in Amsterdam, New York, Benjamin 
Blood, studied what he called “‘the anaesthetic 
revelation.” This led to his publishing a philo- 
sophical tract (1874) that interested William 
James, and might be termed a forerunner of the 
use of anesthetic agents in carrying out well 
known techniques in psychiatry (Beecher, 1947). 
Diverse as these innovations are, there is a 
common factor: They are all developments which 
made possible previously impossible therapeutic proce- 
dures (usually operations). This in the main will 
be our criterion for important advance. We can 
now turn our attention primarily to the last half- 
century. 


1885 
1894 


1899 


NEW ANESTHETIC AGENTS AND THEIR RELATED 
TECHNIQUES 
Inhalation Agents 

The growth and successful application of in- 
halation anesthesia have been significantly ad- 
vanced in the last half-century by two very dif- 
ferent types of information. The first has to do 
with identifying the level of anesthesia. While it 
is undoubtedly true, as Keys points out (1945), 
that a number of men attempted to define the 
stages of anesthesia, Plomley was probably first, 
in 1847, and he was soon followed by the in- 
comparable John Snow who identified “‘five de- 
grees of narcotism.” It was, however, Arthur 
Guedel (1937) who devised the modern much 
used system which has proved so helpful in teach- 
ing and clinical practice. 

A second development was in the laboratory. 
It takes first rank in the foundations of inhalation 
anesthesia, namely, Haggard’s work (1924) on 
the kinetics of inert gas transport. All more 
recent work in this field is simply an extension of 
Haggard’s concepts. Perhaps it is not going too 
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far to say that just as the mantle of Lavoisier 
seems to have descended upon the shoulders of 
Paul Bert, Bert seems to have handed it on to 
Haggard in that Haggard’s work brings out in 
a practical way the great importance of the Law 
of Partial Pressure. There can be no true grasp 
of inhalation anesthesia without a real under- 
standing of this great law. 

In the past 50 years three inhalation agents 
have been introduced that deserve mention here. 

Ethylene. It has been stated (Minnitt and Gil- 
lies, 1948) that this agent was originally dis- 
covered by Becher of Mainz in 1669. Another 
early investigator of the eighteenth century, and 
perhaps the first to prepare ethylene, was the 
Dutch chemist, Ingenhouss. In 1864 the physi- 
ologist, Ludimar Hermann, partially anes- 
thetized himself with ethylene, and other in- 
vestigators conducted limited experiments peri- 
odically with this gas. Ethylene was not estab- 
lished as a useful anesthetic, however, until 1923, 
following the experimental work of Arno B. 
Luckhardt in collaboration with R. C. Thomp- 
son in 1918, and J. B. Carter in 1922. They had 
been stimulated by earlier work of the botanists 
Crocker and Knight (1908), who demonstrated 
why flowering carnations died in Chicago green- 
houses, causing a heavy loss to commercial 
growers. The ethylene which forms approxi- 
mately 4 per cent of illuminating gas was re- 
sponsible for this. Luckhardt and his associates 
studied the toxic effect of ethylene on animals, 
and later on human subjects, including them- 
selves. Their work revealed the anesthetizing 
properties of this gas, and it was first adminis- 
tered as the anesthetic agent for a major surgical 
operation by Isabella Herb, for the surgeon 
Arthur Dean Bevan, at the Presbyterian Hospi- 
tal (Chicago) in March 1923. That same month 
Luckhardt and Carter published their first re- 
ports on ethylene, and William E. Brown, a 
Canadian, without previous knowledge of their 
work, published (also March 1923) an account 
of his own experiments with ethylene as a general 
anesthetic. Further contributions to this early 
literature on the gas were made in December of 
that year by Luckhardt and Carter, and by Isa- 
bella Herb, who published her own clinical 
study. 

Ethylene, like nitrous oxide, is only very 
slightly soluble in the blood, quite different in 
this respect from the earlier ether and chloro- 
form. This relative insolubility and anesthetic 
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potency makes for exceedingly rapid induction 
of a surgical level of anesthesia. Because of its 
greater potency ethylene has an advantage over 
nitrous oxide as far as producing a greater depth 
of anesthesia is concerned and at the same time 
permitting more oxygen to be used with it. 
Ethylene was a great advance over ether as far 
as speed of action and slight effect on the carbo- 
hydrate metabolism are concerned. These ad- 
vantages over ether are bought at the price of 
too little oxygen, too little muscular relaxation, 
and a terrible explosibility. Ethylene has had 
extensive use in relatively few medical centers 
for these reasons. Historically, ethylene is in- 
teresting because of its speed of action and slight 
disturbance of the carbohydrate metabolism. In 
these respects it is an interesting approach to- 
ward the ideal anesthetic. 

Divinyl ether. This agent is interesting histori- 
cally because it is the result of an attempt to re- 
late anesthetic action to chemical structure. In 
1930 Leake and Chen suggested that a hybrid 
molecule be prepared having the structural 
characteristics of ethylene and ethyl ether, with 
the hope that it would have the advantageous 
pharmacological properties as well. The agent 
was prepared by Major and Ruigh in 1931. 
After the pharmacologic studies of Leake, 
Knoefel, and Guedel of the anesthetic action of 
this agent on animals, Irving R. Bell, in 1932, 
anesthetized the first human subject with divinyl 
ether, this being Samuel Gelfan, a coworker in 
studies of the agent. Goldschmidt, Ravdin, 
Lucke, Muller, Johnston, and Ruigh did exten- 
sive experimental work on animals and human 
subjects with this agent and then used it for ma- 
jor surgical operations (1934). Like one of its 
parents, ethylene, divinyl ether does have a more 
rapid action than diethyl ether; however, wheth- 


. er this is the result of the instability of the 


compound, or for other reasons, it is found to 
be a troublesome irritant and to produce liver 
damage under some circumstances. The agent 
has a usefulness for inducing anesthesia, particu- 
larly in children. 

Cyclopropane. While this agent was first pre- 
pared by Freund in 1882 it was not until 1928 
that Lucas and Henderson found cyclopropane 
to be a very potent anesthetic agent, and pub- 
lished (1929) a laboratory study of the anesthetic 
properties of cyclopropane on animals. The 
pharmacologic action of this agent was also in- 
vestigated by Seevers, Meek, Rovenstine, and 








Stiles, who reported their work in 1934. About 
1930 Ralph Waters and his staff, at the Univer- 
sity of Wisconsin, had begun animal experi- 
mentation with cyclopropane, later trying it out 
on themselves. In 1933 they started administer- 
ing it for surgical operations on man and made 
their first clinical report in 1934. Since it is 
highly insoluble in blood, it is a very rapidly act- 
ing agent and, like ethylene, produces little dis- 
turbance in the carbohydrate metabolism. 
Therefore it is useful for anesthesia in uncontrol- 
led diabetes. Cyclopropane is a great advance 
over ethylene in that its potency is such that a 
much deeper level of anesthesia can be obtained, 
although the degree of muscular relaxation is 
still not as satisfactory as with ether. A high per- 
centage of oxygen can be used with it. These ad- 
vantages are in the direction of the ideal; how- 
ever, it has been found that more serious things 
than failure to produce good muscular relaxa- 
tion are associated with cyclopropane anes- 
thesia. Like ethylene, it has a terrible explosibili- 
ty and notwithstanding many attempts to make 
this appear no greater than that of ether it does 
seem to be more regularly fatal when ignited. 
Apparently it is easier to ignite from static 
sparks than ether. In practical terms there is, 
from the standpoint of frequency of fatal acci- 
dents, an even more important characteristic of 
cyclopropane which has greatly held back its 
use, and that is its tendency to produce increased 
sensitization of the heart with fatal ventricular 
fibrillation. 


Intravenous Anesthesia 


Intravenous injection of drugs and blood 
transfusion had their scientific beginnings in the 
seventeenth century, following Harvey’s demon- 
stration of the circulatory process. Possibly the 
earliest injections into the blood stream were 
performed in 1642 by a German horseman, 
Georg von Wahrendorff, who is said to have 
injected wine into the veins of his hunting dogs 
through small fowl bones. He is also said to have 
administered various medicaments to ailing dogs 
by the same means. In 1656 Sir Christopher 
Wren, then professor of astronomy at Oxford, 
made intravenous injections of ale, wine, and an 
opium solution into the veins of a dog, and stud- 
ied the effects. The apparatus used consisted of 
a syringe formed from an animal bladder with 
quill attachment. In these experiments Wren 
was assisted by Wilkins and by Robert Boyle, 
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who was later to publish (1683) an important 
medical work summarizing the contemporary 
knowledge of blood chemistry. In 1662 Johann 
Major, professor of medicine at Kiel, made the 
first successful intravenous injections of drugs 
into the human body, and suggested the trans- 
fusion of blood. 

As Maluf has pointed out (1954), the tech- 
nique of transfusion advocated by Major was 
similar to that of Kimpton and Brown, of Boston, 
early in this century. Major suggested the use of 
a silver cylinder which had a cannula-like spout 
at the bottom. When the cylinder was filled with 
blood, the latter would be ejected into the re- 
cipient by means of a piston. ‘This was not unlike 
the Kimpton and Brown method, in which blood 
was collected into a wax-lined tube with a termi- 
nal cannula which was to fit into the recipient’s 
vein. This method enjoyed a certain popularity 
for a time. (Roger I. Lee has informed us that 
Beth Vincent, working with Murphy, originated 
the paraffined direct transfusion equipment.) 

During the sixteen-sixties there was considera- 
ble experimentation, some of doubtful impor- 
tance, some dangerous, with intravenous in- 
fusions of medicines and blood. This work, car- 
ried out by Timothy Clarke (physician to 
Charles II), Richard Lower (who performed the 
first direct blood transfusion on an animal in 
1665), Edmund King, Hooke, Jean-Baptiste 
Denis, Emmerez, and others, was published in 
the Philosophical Transactions of the Royal Soci- 
ety, beginning in 1666. Wren’s experiments were 
mentioned in the first volume of the Transactions 
(1665) and, it may be noted, reference to trans- 
fusion also occurred in Pepys Diary in November 
of that year. 

The first deliberate attempt at intravenous 
anesthesia appears to have been made in 1665 
by Johann Sigmund Elsholtz, who injected an 
opiate solution to induce insensibility. His Clys- 
matica nova (1667), carrying the illustration of an 
intravenous injection into man with a syringe, is 
one of the first works to deal with blood trans- 
fusion. In the midst of all this investigation a fa- 
tal case that occurred in France in 1668 put a 
virtual end to blood transfusion for more than 
a century and a half. Work on transfusion began 
once more early in the nineteenth century. 

To return to anesthesia by the intravenous 
route we can pass on to the date, 1904, when 
Emil Fischer and Von Mering created the first 
of a long line of barbiturates with their synthesis 





ous 
665 


lyse 
an 
2, is 
Ans- 
. fa- 
ita 
han 
gan 


10uS 
hen 
first 


esis 








of barbital (veronal). About 2 years later the 
real work on intravenous anesthesia started, as 
Jarman has pointed out (1941), when Federow, 
at St. Petersburg, reported favorable results on 
530 cases in which he had employed the carba- 
mate “hedonal” (0.75 per cent), in a normal 
saline solution, as the anesthetic. In 1909 Burk- 
hardt (Germany) reported on the first 46 cases 
in which he had used ether and chloroform in- 
travenously for general anesthesia. A solution of 
5 per cent to 7 per cent ether warmed to 28 
degrees C. was injected through a cannula into 
the vein in the arm. He found that very variable 
quantities were required, and that syncope, cy- 
anosis, and pulmonary edema resulted in some 
cases. He later tried a solution of a mixture of 
ether and isopral (isopral was also used by his 
successors), but the difficulties of administration 
were great and this method was discarded. In 
1909 Bier had also introduced a method of re- 
gional anesthesia of the limbs by the intravascu- 
lar injection of procaine, discovered by Einhorn 
in 1940 and introduced by Braun (1905). 

A new period of advance in the field of intra- 
venous anesthesia began when Daniel and 
Gabriel Bardet published (1921) an article re- 
porting their results from the use of “‘somnifene.” 
This agent, Fredet and Perlis claimed (1924), 
was not a sufficient anesthetic alone, but when it 
was combined with a subcutaneous injection of 
10 mgm. of morphine and 0.6 mgm. of scopola- 
mine, a more profound level of anesthesia was 
produced and minor surgery could be attempt- 
ed. The use of these two drugs, however, caused 
a very deep and prolonged sleep, and the pa- 
tient, on waking, complained of severe headache 
and drowsiness. Following this, there was exten- 
sive experimentation, both in Europe and in the 
United States, with barbiturates. These included 
butallylonal (pernoston), (introduced by Bumm 
of Germany in 1927 and the first barbiturate to 
be widely employed for intravenous anesthesia), 
amobarbital sodium (amytal sodium), pento- 
barbital sodium (nembutal sodium), diallylbar- 
bituric acid (dial), and others. Then in 1932 a 
really great advance was made by the discovery 
of a new barbituric derivative, hexobarbital 
(evipan), synthetized by the chemists Kropp and 
Taub, and first used clinically on man by Ernst 
Reinhoff in Germany that same year. A first 
report on the effects of evipan was published 
(1932) by Weese and Scharff. The following year 
the initial report on the use of evipan in Great 
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Britain was published by Jarman and Abel. (It 
may be recalled that in 1935 Jarman was invited 
to come to this country to demonstrate his tech- 
nique in the use of evipan.) This new agent had 
a very rapid hypnotic action. It was thought to 
be quickly detoxified by the liver, and the dura- 
tion of its effects was brief. This brevity of clinical 
effect meant, of course, greater controllability, a 
great advantage over the barbiturates used 
earlier. Hexobarbital sodium (evipal soluble), 
was reported on by Weese (1933) as an improved 
compound. Because of the brevity of its clinical 
action, this agent was found to be suitable for 
minor operations of short duration. By 1941, ac- 
cording to Geyer, more than 4,000,000 patients 
had been anesthetized by this agent. 

In 1934 John Lundy, after extensive work with 
the barbiturates for several years, introduced, 
at the Mayo Clinic, the technique of intermit- 
tent intravenous administration of thiopental 
sodium (pentothal sodium). By the close of 1941 
this had been employed in 31,931 operations at 
the Clinic. In 1936 Jarman and Abel introduced 
thiopental sodium into Great Britain (See John- 
son, 1949). Thiopental sodium produced a deep- 
er level of anesthesia than hexobarbital sodium 
(evipal soluble), and better muscular relaxation. 
Thiopental sodium has since come into extensive 
use for short procedures or for supplementary 
anesthesia for longer procedures. It has been 
widely used recently in conjunction with the 
muscle relaxants, a combination which gives not 
only anesthesia but as much muscular relaxation 
as may be desired. 

From the foregoing it is evident that the intro- 
duction of the ultra-short-acting barbiturates, 
notably hexobarbital and thiopental sodium, 
has led to the firm establishment of the method 
of intravenous anesthesia as a standard proce- 
dure today. 

Brodie, Mark, Papper, Lief, Bernstein, and 
Rovenstine (1950) carried out analyses to show 
what happened to thiopental (pentothal) in- 
jected intravenously. See also Mark, Papper, 
Brodie and Rovenstine (1949), and Brodie, 
Burns, Lief, and Papper (1952). These workers 
found that the plasma disappearance curve 
showed two parts following injection of the 
agent. The first part indicated localization of 
drugs in the tissues and the second the break- 
down of the drugs. At the end of several hours 
(Brodie, Bernstein, and Mark, 1952) thiopental 
(pentothal) concentration was found to be sever- 





al times as high in fat as it was in the plasma. It 
has been found that nearly all of the injected 
thiopental (pentothal) is detoxified in the body, 
but the exact site of breakdown has been the 
subject of considerable controversy. At present 
the evidence is very strong indeed that the liver 
is an important site of detoxification of this issue. 
The kidney may also play a role in this detoxi- 
fication. 

The search continues for other short-lasting 
barbiturates, for indeed these agents cannot suc- 
cessfully compete in controllability with the in- 
halation agents until intravenous agents are 
made which can be detoxified or broken down 
in the body as rapidly as the inhalation agents 
can be excreted from it. That day is probably 
far off, but it must be agreed that the last 2 dec- 
ades have shown a considerable approach to- 
ward that goal with thiopental. 


Rectal Anesthesia 


Rectal anesthesia, effected by the use of 
mandragora in suppository form, or by rectal 
injection, is mentioned by Dioscorides (first cen- 
tury A.D.) in his Materia Medica (Ch. 76, Bk. 
IV). As Horine (1946) has observed, Dioscorides 
employs the word “anesthesia,” and mentions 
both general and local anesthesia. Oliver Wen- 
dell Holmes’s knowledge of Greek enabled him 
to suggest (November 21, 1846) the use of the 
noun “anaesthesia” and the adjective ‘‘anaes- 
thetic’? as terms to describe the effects of ether. 

The first employment of rectal anesthesia in 
the nineteenthcentury followed the general adop- 
tion of ether as an inhalation anesthetic. Early 
in 1847 experiments with the introduction of 
liquid ether, or an ether and water mixture, into 
the rectum of animals were carried out by J. G. 
Vicente y Hedo and Marc Dupuy, apparently at 
the suggestion of P. J. Roux, the Parisian sur- 
geon. A paper on this method by Dupuy was 
read at a session of the Académie Nationale de 
Médicine in Paris on March 16, 1847. Thiis same 
paper, slightly amplified, was read before the 
Académie des Sciences in Paris a few weeks later. 
Meanwhile, the famous Russian Nikolai Ivano- 
vich Pirogoff, professor of clinical surgery at the 
Imperial Academy of Surgery of St. Petersburg, 
had conducted his own investigation of the rectal 
method. He had originally intended to introduce 
liquid ether into the rectum but Magendie point- 
ed out that this might be dangerous, so Pirogoff 
devised a method which depended upon the use 
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of ether vapor insufflated into the rectum. The 
ether was vaporized by heating it. His first com- 
munication on this was submitted before a session 
of the Académie Nationale de Médicine on April 
27, 1847. As Proskauer (1947) has shown, this 
was just 6 weeks after Dupuy’s original report 
on rectal anesthesia. This first communication of 
Pirogoff’s, under another title, was read before 
the Académie des Sciences a few days later. 
These early reports, like Dupuy’s, concerned 
animal experimentation. On June 21, 1847, Piro- 
goff submitted another report on rectal anesthe- 
sia. In this he claimed successful clinical results 
with patients. Pirogoff (1864) claims to have 
been the first to use ether for battle field surgery 
in 1847. At about this time, 1847, he brought 
out his monograph, Recherches pratiques et physio- 
logiques sur ’etherisation. In spite of Pirogoff’s en- 
thusiasm for this method, which he considered 
superior to inhalation, the use of it did not spread, 
and with the introduction of chloroform in No- 
vember, 1847, rectal anesthesia was apparently 
neglected for several decades. 

Rectal anesthesia was revived about 1882 by 
the surgeon Oscar Wanscher, in Copenhagen; 
his method was much like Pirogoff’s. At the In- 
ternational Congress of Medicine held at Copen- 
hagen in 1884, Wanscher read a paper on etheri- 
zation by the rectal route which attracted some 
notice, despite the fact that chloroform was then 
largely the anesthetic of choice in continental 
Europe. Earlier in 1884, as an indirect result of 
Wanscher’s interest in the rectal method, Molliére 
at Lyons (then one of the very few surgical cen- 
ters in Europe where ether was still employed) 
was induced to try this method. The news of his 
success, reported that same year, brought about 
its introduction in the United States, where it 
was tried by Hunter, Bull, Weir, and others. 
Some unfavorable results were reported; these 
included several fatalities. It was said to cause 
severe injury to the local tissues and the method 
was again abandoned for a time. 

About 1885 the specialist anesthetist, Dudley 
Buxton, in England, revived rectal anesthesia. 
He had invented a satisfactory apparatus which 
he employed for a number of cases with apparent 
success, but in 1900 he described some after- 
effects that included “pains in the intestines, 
urgent tenesmus, diarrhoea, sometimes dysen- 
teric in character, painful distention of the in- 
testinal tract with more or less severe collapse.” 
He too reported that deaths had occurred. 














In this country the rectal method with an im- 
proved technique was again revived by Cun- 
ningham, of Boston, in 1903. Two years later, 
with Frank Lahey, a former Governor of the 
American College of Surgeons, he published an 
article on this method, in which air was utilized 
as a means of conveying ether vapor into the 
intestine. Walter S. Sutton in Kansas City im- 
proved on Cunningham’s work during the next 
few years, and in 1910 published the results he 
had obtained with the method. He advocated 
the use of oxygen instead of air as a vehicle, and 
developed a better apparatus. Beginning in 1913 
Gwathmey did much to popularize the rectal 
method with his oil-ether instillations. Since that 
time various agents have been used, notably 
tribromoethanol in amylene hydrate (avertin 
fluid) and a number of barbiturates. Tribromo- 
ethanol was discovered by Eichholtz in 1917, 
and was first used clinically by Butzengeiger in 
1926. 

The real purpose of continued experimenta- 
tion with rectal anesthesia was to provide a satis- 
factory, noninflammable anesthetic method for 
operations on the head and neck, including in- 
tracranial work. It was also used for laryngoscopic 
and bronchoscopic examinations, as well as for 
surgery of the mouth and air passages. But anes- 
thetic agents, in common with other drugs, are 
difficult to control when administered by the 
rectal route. The rate of absorption is subject to 
many uncontrollable variables, and in conse- 
quence so also are the level of anesthesia and 
degree of toxic action. With the extension of the 
endotracheal technique in inhalation anesthesia, 
and the development of the much more control- 
lable short-lasting barbiturates for use intrave- 
nously, the rectal method has declined in popu- 
larity, although it continues to have value in 
children for certain purposes, and in some fright- 
ened adults. The concept that in the presence of 
pulmonary tuberculosis it was better to use the 
rectal route for administering ether was based 
upon a fallacy, since in any case the agent is 
excreted almost entirely through the lungs. 


Local, Regional Block, and Spinal Anesthesia 


The early attempts to produce local anesthesia 
were based upon a mistaken concept. It is now 
known, of course, that morphine in the doses 
used does not affect the peripheral nerves; its 
pain-relieving action is central. Even though the 
early workers did not know this their activities 
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led to the development of parenteral administra- 
tion of pain-relieving drugs and prepared the 
foundations of techniques to be employed later. 

As already observed, Wren and Boyle, as far 
back as 1656, had experimented with intravenous 
injection, and had used an opium solution. In 
1836 Lafargue employed a vaccination lancet 
with which he injected morphine and its salts 
subcutaneously near an affected part for the pur- 
pose of deadening pain. By self experimentation 
he found that subcutaneous injections of mor- 
phine induced sleep. He further noted that mor- 
phine injection relieved his own facial neuralgia. 
He continued investigation on this subject over 
the years, as pointed out by Howard-Jones 
(1947). Another form of hypodermic medication 
with morphine was tried by Isaac E. Taylor and 
James A. Washington (New York) in 1839. They 
used a solution of morphine in the Anel eye 
syringe. A small incision had first to be made in 
the skin to allow the fine elongated tapering noz- 
zle of this instrument to be inserted for subcuta- 
neous injection. In all probability they had been 
stimulated by the reading of Lafargue’s experi- 
ments, but it seems that the first published report 
of their work did not appear before 1870. The first 
hypodermic infusions were made feasible by an 
instrument consisting of an elaborate trocar and 
cannula, invented by Francis Rynd (Dublin) in 
1844. In the period from 1851 to 1853 Pravaz, of 
France, often erroneously credited with invent- 
ing the hypodermic syringe, introduced a syringe, 
or apparatus, for injections of perchloride of 
iron. Alexander Wood, of Edinburgh, first re- 
sorted to the hypodermic method in a modern 
form in 1853, and did much to popularize it by 
inventing sharp hollow metal needles. Despite 
certain other claims of priority, Fordyce Barker, 
of New York, is usually credited with the intro- 
duction of the hypodermic method into the 
United States in 1856. 

Another nineteenth century highlight was, of 
course, the introduction of cocaine. The natives 
of Peru learned in ancient times that if they 
chewed the leaves of the plant Erythroxylon Coca, 
and applied the spittle formed they could reduce 
the pain of the trephine operation (Bumpus, 
1931). A modern instance of this pain-nullifying 
quality of coca leaves has been cited by Mozans 
(1911). A coquero (one who habitually chews coca 
leaves) was run over by an automobile. Although 
his foot was taken off in the accident he gave 
little or no evidence of suffering. 





In 1855 Gaedicke, a German chemist, ex- 
tracted an alkaloid from coca leaves first brought 
to Europe from Peru by Scherzer. A few years 
later (1859) Niemann, of Germany, obtained this 
alkaloid in pure form and named it cocaine; he 
published an early account of it in 1860. In 1868 
Moréno y Maiz, a Peruvian Army surgeon, pub- 
lished the first study of the pharmacological ac- 
tion of cocaine and made, apparently, the earli- 
est suggestion concerning its use as a local anes- 
thetic. Five years later (1873) Alexander Bennett 
demonstrated the analgesic properties of cocaine, 
and in 1878 Von Anrep, who had also studied 
the properties of cocaine, suggested the possibili- 
ty of its being employed as a local anesthetic 
agent. Other workers at about this time were 
experimenting with the use of coca leaves, but 
it was Koller’s report to the Ophthalmological 
Congress at Heidelberg (September 15, 1884) of 
his success in anesthetizing the conjunctiva and 
cornea with cocaine that was chiefly responsible 
for the modern interest in local anesthesia. Fol- 
lowing Koller’s report, Halsted, working with 
Richard Hall at the Roosevelt Hospital in New 
York in the late autumn of 1884, successfully 
blocked nerve trunks with cocaine. The modern 
development of regional block anesthesia, which 
was to flourish in the past 50 years, stemmed 
from this important work. 

Infiltration anesthesia by intracutaneous in- 
jection was successfully demonstrated by Schleich 
before the German Congress of Surgeons in 
1892. It was first used in this country in 1894. 
During this period the chemists were busy with 
the cocaine molecule, taking it apart to see 
which of its components were responsible for 
its anesthetic effects. This work culminated in 
Einhorn’s great discovery (1904), already re- 
ferred to, of procaine, the forerunner of nearly 
all important modern local anesthetic agents. 
Twocharacteristics of procaine have been respon- 
sible for most of the subsequent work in the field: 
(a) the relative brevity of the action of procaine 
has led to the search for longer-lasting agents 
such as tetracaine (pontocaine), and (b) the 
lack of a topical effect of procaine has led to the 
search for agents that will produce anesthesia ot 
the mucous membranes. Again, tetracaine fulfills 
this need. Other agents with more and more 
complex and heavy molecules, and greater and 
greater toxicity have also been devised. The goal 
has been to increase the strength more than the 
toxicity. Two discoveries have helped in reducing 
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the toxic consequences of the use of local anes- 
thetics: (a) Braun’s demonstration in 1897 that 
the toxicity of cocaine was a function of its rate 
of absorption and that this could be reduced by 
the addition of epinephrine (discovered by J. J. 
Abel that same year), and (b) the demonstration 
by Tatum, Atkinson, and Collins (1925) that the 
prophylactic use of the barbiturates would re- 
duce the toxicity of local anesthetic agents or 
combat the toxicity once it had developed. 

Beginning in 1885 Corning, of New York, car- 
ried out early experiments on spinal anesthesia, 
and first produced spinal anesthesia in man.? 
This method was further developed and popular- 
ized by August Bier (Germany) beginning in 
1898. Others associated with this early develop- 
ment include Quincke, who demonstrated the 
usefulness of spinal puncture, Giesel, Tuffier, 
Fourneau, Tait, Caglieri, Rudolph Matas, Crile, 
and Cushing. Fidel Pagés, of Spain, deserves 
credit for independently discovering epidural 
anesthesia in 1920, and employing it to anes- 
thetize the abdomen and chest. His unfortunate 
death (1921) cut short his work. Working in the 
United States in 1920, Gaston Labat demon- 
strated the possibilities of using local, regional, 
or spinal anesthesia for most operations. In 1931 
A. M. Dogliotti reported on peridural anesthesia 
as his own discovery, without knowledge of the 
work of Pagés. William T. Lemmon’s work in 
1940, in developing continuous spinal anesthesia, 
laid the foundation for the later technique of 
catheter spinal anesthesia. 

There have been many recent waves of opposi- 
tion to the use of spinal anesthesia, the greatest 
and most recent following the article written by 
Foster Kennedy and his associates (1950). Parts 
of that study are open to challenge. To say that 
bad things can follow spinal anesthesia is to state 
the truth. What we all want to know is how 
often accidents occur under it. The article does 
make some attempt to describe the frequency of 
occurrence as reported by others, but the reader 
is left in the dark as to how many spinal anes- 
thesias were in the pool from which these 12 
serious complications drained. 

2There is no evidence that Corning failed to get his needle into 
the subarachnoid space and much that he did. Judging by the 
effects he certainly got the cocaine solution into the proximity of 
the cord. This is what is done in spinal anesthesia, and this is 
what he accomplished deliberately. It seems ill-founded to deny 
him (as has sometimes been done) the credit for the first spinal 
anesthesia. In any case, modern work has shown that even in 
epidural injection enough drug penetrates the dura to produce 


significant cord effects (Rudin, Fremont-Smith and Beecher, 
1951; Frumin, Schwartz, Burns, Brodie, and Papper, 1953) 
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One could assemble 12 cases of serious central 
nervous system damage following open drop 
ether, or following any commonly used anes- 
thetic. The point is, how does the frequency of 
accident compare under the various agents. This 
is not adequately known. Perhaps it is higher 
after spinal than after some other types of anes- 
thesia, but that has not yet been proved. Until 
more precise information is available on this 
point, it would hardly seem right to ban all spinal 
anesthesia (Beecher, 1951, 1954). It is undoubt- 
edly true that serious accidents do follow spinal 
anesthesia; for that matter they follow all forms 
of anesthesia known at the present time. These 
side effects range all the way from transient head- 
ache to permanent damage to the spinal cord 
and death. It is not at present clear as to what 
the permanent place of spinal anesthesia will be, 
but these reviewers would be loath to give it up 
at the present time. Dripps and Vandam (1954) 
in an extensive long-term follow-up of a large 
number of patients who have had spinal anes- 
thesia have not been able to support the alarm- 
ists. They sensibly point out that there is often 
no sound reason for attributing all subsequent 
neurological disease to an earlier spinal anes- 
thetic. There is need for a controlled study to see 
if such disease is any more common after spinal 
than after other forms of anesthesia. Catheter 
spinal anesthesia at the Massachusetts General 
Hospital is a great aid to vascular surgery in the 
abdomen, especially in the time-consuming vas- 
cular graft operations. 

Hypotensive anesthesia. The hypotensive tech- 
nique developed by John Gillies has made some 
operations possible that could not otherwise be 
done. Many have found the hypotensive spinal 
technique to be more dependable and control- 
lable than the injection of the methonium com- 
pounds. It is important to keep in mind the fact 
that most prejudices against hypotension have 
been derived from the hypotension of hemor- 
rhage in which case the blood vessels are con- 
stricted and presumably the volume flow of blood 
to the organs is greatly reduced with serious 
anoxic consequences, whereas, with the hypo- 
tensive spinal technique of Gillies, the vessels are 
dilated. The skin is warm and the volume flow 
of blood to the organs is almost certainly far 
greater than normal for a given head of pressure. 
So far, no conclusive studies have been made to 
bring out the undoubted importance of volume 
flow. It is a curious thing how much misunder- 
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standing there is in this area. A number of indi- 
viduals have set about trying to study surgical 
shock in subjects made hypotensive with spinal 
anesthesia. Such a view misses the crucial point 
(see Griffiths and Gillies, 1948). The importance 
of hypotensive anesthesia was established in many 
quarters following Gillies’ original work with spi- 
nal anesthesia. Without question this technique 
has made it possible to do things previously im- 
possible. In this hospital the authors early had 
the case of a vascular cerebellar tumor requiring 
surgery and on whichsurgery was attempted with 
ordinary normotensive anesthesia. This vascular 
tumor bled so much that the operation had to 
be terminated without success. Later on, the same 
procedure was undertaken again, again without 
success. Still later, hypotensive spinal anesthesia 
was utilized. The operation was then a complete 
success. This is a clear-cut example of an opera- 
tion which had twice proved impossible with 
normotensive anesthesia and which was carried 
out successfully with hypotensive anesthesia. 
Greene, Bunker, Kerr, von Felsinger, Keller, and 
Beecher (1955) have carried out studies on the 
effects of this technique. Following hypotensive 
spinal anesthesia in carefully selected patients 
there was no significant disturbance of the pul- 
monary ventilation, blood concentrations of cel- 
lular metabolites, or acid-base balance. The post- 
operative disturbance in liver function following 
this technique was no greater than that follow- 
ing similar operations with conventional tech- 
niques. Prolonged depression of renal function 
was observed in 1 case. The demonstration of 
mental impairment in 5 of 24 cases is alarming, 
but preliminary control studies suggest that this 
may be related to the magnitude of the over-all 
surgical experience rather than to hypotension 
itself. It still remains to be seen how much the 
hypotensive techniques add to the success of the 
surgical performance, and how much they de- 
crease the margin of safety. Until such informa- 
tion is available these techniques must, of course, 
be used with caution. 

Several years ago, Paton and Zaimis (1949) 
studied a number of compounds with various side 
chains and found that both pentamethonium and 
hexamethonium have strong ganglionic-blocking 
action. These agents have achieved a certain 
popularity for the production of hypotension dur- 
ing anesthesia. They are given intravenously and 
postural hypotension is obtained by adjustment 
of the patient’s position. In this clinic at least, 





hypotension with these agents has been less de- 
pendably produced and is less controllable when 
produced than is the case with Gillies’ hypoten- 
sive spinal anesthesia. 

Experience with many workers has clearly i- 
dicated that there are hazards with the hypo- 
tensive technique; it should be used only when 
it can make a real contribution to the task of the 
anesthetist. Hampton and Little (1953) studied, 
by means of a questionnaire, 21,000 cases in Great 
Britain. The over-all mortality was more than 1 
in 500. The major causes of death were cerebral 
thrombosis, coronary thrombosis, or cardiac ar- 
rest. There were important complications in 1 of 
each 38 cases. In addition to the complications 
mentioned, hemorrhage during the recovery pe- 
riod, delayed recovery, and difficulties with vi- 
sion were frequently mentioned. In another study 
Hampton and Little (1953) recorded the experi- 
ence of American anesthetists by means of a simi- 
lar questionnaire. The American experience was 
like that in Great Britain. Impressive as these 
data are they lead to the conclusion that one 
must have sound indications for the choice of this 
useful technique. It can be dangerous, especially 
if used incautiously. The contraindications to this 
technique are very clear in the case of heart dis- 
ease or whenever the intake of oxygen by the 
body or distribution of it within the body is im- 
paired by disease. Arteriosclerosis of a significant 
degree must be emphasized as a strong contra- 
indication to the use of this technique and pre- 
existing renal and hepatic disease strongly argue 
against its casual use. 

A point of some importance concerning legal 
and economic matters has fairly recently come to 
the fore with regard to spinal anesthesia (Beecher, 
1954). Insurance companies are, in some regions, 
refusing to protect physicians against damage 
suits when spinal anesthesia is employed. This 
brings us to the crux of these remarks: Are the 
techniques employed in the practice of medicine 
to be determined by competent physicians them- 
selves, or are outside pressure groups to do it? 
If spinal anesthesia is not useful in proportion to 
its dangers, it should be eliminated by those 
skilled in its use. Many competent observers be- 
lieve it to be valuable and important for certain 
purposes. 


Muscle Relaxants 


These agents, like nearly everything else in 
anesthesia, have ancient origins. Most of us know 
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that South American Indians for centuries tipped 
their arrows with curare to paralyze their prey, 
animal, or human. Nearly everyone has heard 
that Sir Walter Raleigh introduced curare into 
Europe in 1595, and that Claude Bernard studied 
it pharmacologically in the latter part of the 
nineteenth century. However, it is likely that very 
few know that curare was used in our Civil War 
to treat the muscle spasm of tetanus (Chisholm, 
1862). This early use of curare was called to our 
attention by Edward D. Churchill. 

The modern era began with the studies in 
Ecuador of Richard C. Gill, who in 1934 brought 
to the United States considerable botanical in- 
formation concerning the sources of curare. By 
1935 Harold King had isolated d-tubocurarine 
chloride, and in 1939, A. R. McIntyre of the 
University of Nebraska, and Wintersteiner and 
Dutcher of the Squibb Institute for Medical Re- 
search had prepared chondodendron tomento- 
sum extract, purified (intocostrin), the first bio- 
logically standardized curare (Griffith, 1951). 
A curare preparation had been used by Burman 
in 1938 for the treatment of spastic conditions. 
Other such uses followed. On January 23, 1942, 
Griffith with Dr. Enid Johnson first used “‘into- 
costrin”’ for anesthesia in a human patient. After 
this, a number of agents having the same general 
purpose were introduced: mephenesin, decame- 
thonium, gallamine (flaxedil), benzoquinonium 
(mytolon), and others. Cullen (1943, 1946) was 
an early and diligent worker with the relaxant 
agents. In 1946, Gray and Halton described their 
very extensive experience with the muscle re- 
laxants. 

Following the experience with curare and simi- 
larly acting substances, interest turned to anticu- 
rare agents. Wescoe and Riker (1951) have given 
an interesting account of the history and phar- 
macology of these compounds. 

One of the most interesting and promising of 
the newer agents is succinylcholine (anectine). 
The modern history of succinylcholine follows: 
Barlow and Ing (1948) and Paton and Zaimis 
(1948) showed that compounds containing 
straight polymethylene chains between two qua- 
ternary ammonium nitrogen atoms produced 
myoneural block. Bovet in Italy, Walker in Eng- 
land, and Phillips, and Castillo and deBeer in 
the United States independently studied such 
agents. The American workers showed that the 
introduction of two carboxy- groups into the 
straight polymethylene dismethonium chain 
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shortened the action of the agent. Succinylcho- 
line provides by virtue of its fleeting action, a con- 
siderable step forward in the controllability 
of muscle relaxation. 

An extensive study of the anesthesia death rate 
in the years 1948 to 1952 (Beecher and Todd, 
1954), indicated that a definite increase in anes- 
thesia deaths occurred when the muscle relaxants 
then in use were employed. At the time that 
study was made succinylcholine had not been 
used extensively enough for judgment. It is un- 
questionably already ascertained that the muscle 
relaxants represent a truly great advance in con- 
venience for the surgeon and the anesthetist. 
With improvement in the agents and increased 
experience with their use, it is probable that it 
will be possible to demonstrate eventually that 
the introduction of these agents also constitutes 
a great advance, as judged by the severe test of 
death rate comparison. Such a demonstration 
awaits the compilation of an adequate series of 
well controlled cases in which these agents are 
used to produce muscle relaxation for prolonged 
periods in major surgery. Since no such demon- 
stration has yet been made, it is regrettable that 
so many training centers in Europe, South Amer- 
ica, and the United States rely to such an extent 
on these interesting agents that their trainees in 
too many instances have become utterly depend- 
ent upon them. 

It is odd that some, in attempting to establish 
these agents, have inserted a little of this or that 
muscle relaxant into the middle of a surgical 
procedure in which the anesthesia burden is car- 
ried by other agents and techniques and then 
have given such brief usage equal weight in cases 
in which the muscle relaxants have been used for 
long periods to produce profound relaxation in 
major surgery. This can add little but confusion 
to a complex situation. 


OTHER TECHNICAL AND PROCEDURAL ADVANCES 


Here, as in the sections to follow, what have 
seemed to be the really outstanding developments 
have been decided upon without regard to num- 
ber, kind, or order, but in the brief commentary 
possible in a limited review of this kind, an at- 
tempt has been made to group related advances 
together. Once again, the impossibility of a strict 
limitation of the discussion, if it is to be lucid, to 
the past 50 years is evident. Clarity or fairness 
often requires mention of an earlier setting of the 
stage, as already indicated. 
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Preanesthetic Medication 


In 1806 Sertiirner isolated morphine. Magen- 
die, who has been called the modern founder of 
experimental pharmacology, introduced it into 
medical practice by the publication of his Formu- 
laire in 1822. 

The first employment of morphine as a nar- 
cotic in preanesthetic medication was probably 
in 1850, when Lorenzo Bruno, of Turin, men- 
tioned using “‘the injection of morphine an hour 
before surgery . . . to lessen psychic trauma.” In 
1869 Magendie’s great pupil, Claude Bernard, 
working in Bruno’s clinic, described the effect of 
the injection into animals of small amounts of 
morphine 1 hour before the administration of 
chloroform. In the United States, 1 year earlier 
(1868), W. W. Greene of the Maine Medical 
School at Portland had advocated the hypoder- 
mic use of morphine during anesthesia. He made 
a subcutaneous injection of morphine while the 
patient was under the influence of ether. His 
reasons given for the employment of morphine 
were “‘in anticipating all pain, preventing shock, 
shortening the anesthetic influence, and in pre- 
venting delirium and nausea.”’ Notwithstanding 
the highly inaccurate nature of this claim, it has 
a familiar ring even today. 

At that time the administration of anesthesia 
consisted largely of open ether or chloroform, 
too often in the hands of inexperienced and in- 
expert physicians or pharmacists. One has today 
only to observe the hair-raising struggles of a 
novice with an ether cone, inadequately guided 
and poorly supervised, to realize how great the 
welcome must have been in earlier times for any 
help in subduing the struggling, retching, half- 
asphyxiated patients (Beecher, 1955). The value 
of the general use of a narcotic in preanesthetic 
medication was not challenged for 101 years, not 
until Cohen and Beecher did so in 1951. Un- 
fortunately, the goals of the early days are still 
in some quarters the goals of today: to subdue the 
patient (with neglect of the risk entailed) and to 
reduce the quantity of anesthetic employed. This 
latter goal can partially be achieved and as such 
is good. There can be little doubt that heavy 
narcotic premedication can facilitate light sur- 
gical procedures under nitrous oxide. Probably 
this applies to thiopental (pentothal) as well, al- 
though an attempt by Cohen and Beecher (1951) 
to demonstrate this quantitatively was not very 
convincing. Even rather heavy narcotic premedi- 








cation will not reduce the blood level, for ex- 
ample, of ether or cyclopropane, which is needed 
for major surgery. 

Other confusing goals have been set down. 
For example, it is stated that the purpose of pre- 
medication is to lower the metabolic rate, with- 
out evidence that this is either possible with the 
doses advised or desirable. The observant and 
curious anesthetist who takes the trouble to keep 
a written record cannot help but be impressed by 
the number of patients who come to anesthesia 
pale, anxious, nauseated, and with depressed 
respiration, as a consequence of the administra- 
tion of narcotics. (The use of narcotics in pre- 
anesthetic medication is necessary and desirable, 
of course, in the cases in which pain is present.) 
A further support for the views expressed here 
is given in a recent, carefully controlled study 
(Lasagna, von Felsinger and Beecher, 1955) in 
which it was shown that 80 per cent of normal 
subjects (unlike postdrug addicts) are made 
dysphoric by the usual dose of morphine. The 
foregoing factors suggested that a re-examination 
of the matter was in order. 

From the vantage point of past history, it is 
perhaps possible to set down more clearly than 
before the legitimate goals of preanesthetic medi- 
cation. To us, at least, they are to make the 
surgical experience safer and more pleasant, to 
have the patient well rested and serene on the 
morning of operation, and this, of course, makes 
it easier for the anesthetist as well as the patient. 

With the creation of barbital in 1904 a tremen- 
dous improvement in premedication became 
possible. It is still not adequately appreciated 
how effective a small dose of pentobarbital sodi- 
um (0.1 gm.), when given intramuscularly, is in 
producing a state of bland acquiescence. The 
sudden and safe elevation of the blood level 
produced by this small dose, given by this route, 
accomplishes desirable results not possible with 
the same more slowly absorbed oral dose. It was 
amusing to find in the study of Cohen and 
Beecher, where bias was eliminated by the use 
of unknowns, that widely experienced anesthetists 
were quite unable to tell when the intramuscular 
dose of a barbiturate had been used instead of a 
narcotic. The better condition of the patients 
who had received the intramuscular barbiturate 
coincided with their concept of what the narcotic 
should, but too often does not, do. A confident, 
serene attitude on the part of the patient is un- 
doubtedly a factor of safety. (Patients with mitral 
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stenosis will on occasion develop severe pulmo- 
nary edema when they become agitated.) 

Atropine in premedication promotes safety. It 
was isolated by Geiger and Hesse in 1833. The 
exact date when this valuable agent was first 
used in premedication is not certain. Probably 
its use goes back to the earliest times and the 
struggles of inexpert anesthetists to impose open 
ether anesthesia on salivating, coughing, retching 
(and wretched) patients. The use of atropine in 
keeping the airway freer, than it would other- 
wise be, of obstructing secretions is a safeguard. 
Atropine has been shown to promote safety in 
another way than by drying up the secretions in 
the airway, that is, by depressing troublesome 
vagal reflexes. It is sometimes denied that this is 
possible with a reasonable dose. We have seen 
necessary ‘‘chest suction” in a newly postopera- 
tive patient with an inflamed pleura produce 
respiratory failure during the emergence from 
anesthesia. This occurred on three trials of the 
suction, each with continuing failure of the res- 
piration until the suction was released. A milli- 
gram of atropine given intravenously blocked 
the crippling reflex, and respiration was normal 
in the presence of suction. 

In summary, a 5 year clinical study at the 
Massachusetts General Hospital and a recent 
extensive study at the Hospital of the University 
of Pennsylvania (Eckenhoff, Helrich, and Hege, 
1954) have made it clear not only that narcotics 
are not necessary in preanesthetic medication 
but that their presence is actually harmful, unless 
the patients are having severe pain as they come 
to surgery, when, of course, a narcotic should be 
used. For the usual case, oral barbiturate is used 
to promote a good night’s sleep preceding opera- 
tion and again early on the morning of surgery; 
but the “‘on call” medication has been shown 
best to fulfill the desired goals when it consists of 
a barbiturate instead of a narcotic given intra- 
muscularly along with atropine. 

As Beecher and his associates have shown 
(1952, 1955), sedatives, hypnotics, analgesics, 
ego-depressants, and anesthetics are a closely 
linked series of compounds. It is possible for a 
single agent, a barbiturate for example, to fulfill 
many of the requirements of all of the groups. 
The Anesthesia Laboratory of the Harvard Med- 
ical School has for a number of years been 
especially concerned with quantitative methods 
in this area. 

(See also the section on Basal Anesthesia.) 
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The Airway, The Respiration, and Anesthesia for 
Thoracic Surgery 


The spectacular growth of surgery within the 
thorax in recent decades could not have occurred 
without the preceding development of anesthe- 
sia. There will probably continue to be many 
debates as to whether the cautery or diathermy 
should be used inside of the thorax, but this 
problem need not be limited by the anesthetist 
with the development of nonexplosive techniques 
of anesthesia of which the current most widely 
advocated one is the use of a muscle relaxant in 
conjunction with thiopental sodium and nitrous 
oxide supplement. (In this connection see also 
the foregoing section on the muscle relaxants.) 
Recent advances in anesthesia will include the 
efforts which have been made to facilitate the 
surgeon’s attack on heretofore unsolved prob- 
lems, such as surgery inside of the heart and 
surgery inside of the skull which necessitate the 
interruption of the circulation to the brain for 
what previously would have been an impossible 
length of time. This is referred to again in the 
section on the extracorporeal heart, hypother- 
mia, and “artificial hibernation’”’ which follows 
immediately. 

The principles, problems, and practices of 
anesthesia for thoracic surgery have been sum- 
marized by Beecher (1951). Mushin and Rendell- 
Baker (1953) have presented a review of the 
field with particularly good historical sections. 

The early development of techniques used 
later in thoracic anesthesia goes back to the 
eighteenth and nineteenth centuries and the 
search then conducted for satisfactory methods of 
supporting the respiration when the chest was 
open and for resuscitating drowned people. No 
attempt will be made here to do more than cite 
a few examples of achievement. To record the 
names of all the men whose contributions, direct- 
ly or indirectly, led to present day refinements in 
anesthesia techniques in this field would exceed 
the limits of this article. As strikingly good as 
some of these techniques are, they will doubtless 
be improved in the future. 

Intubation of the trachea, as a means of 
maintaining artificial respiration in animals while 
demonstrating their anatomy, was resorted to 
by Vesalius, who, prior to 1543, carried out an 
experiment on a sow. In 1667 Robert Hooke per- 
formed a similar experiment before the Royal 
Society in London, using a dog, and in the late 
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eighteenth and early nineteenth centuries intu- 
bation of the trachea was employed as a thera- 
peutic procedure in treating asphyxia (which in- 
cluded resuscitation of the newborn) and drown- 
ing, often with fatal result. About 1848 both 
Bouchet and Snow employed intubation, the 
former in an attempt (unsuccessful) to relieve 
diphtheritic croup, and the latter in carrying out 
anesthetic experiments on animals. Using a rab- 
bit, Snow performed tracheotomy and inserted a 
tube into the opening. The animal was made to 
breathe through this tube and into and out of 
a bag, containing the vapor of chloroform. 

In 1871 Trendelenburg, to facilitate opera- 
tions on the upper air passages by keeping blood 
and debris out of the airway, devised a combina- 
tion of a tracheotomy tube with an inflatable 
cuff and anesthetic cone for administering chlo- 
roform. The cuff, surrounding the lower end of 
the tube, provided a close fit inside the trachea. 
Credit for the development of endotracheal anes- 
thesia without tracheotomy is due William Mac- 
ewen, the famous surgeon of Glasgow. In 1878 
Macewen passed oral endotracheal tubes by the 
sense of touch in cases of edema of the glottis. 
He also employed them for anesthesia during 
extensive surgery within the mouth, passing the 
flexible metal tube without anesthesia. ‘The 
usual cough,” Macewen stated, “‘followed the in- 
troduction of the tube; but it ceased as soon as 
he [the patient] received a few whiffs of chloro- 
form, and long before he became constitutionally 
affected by the drug.” 

In 1885 O’Dwyer, of New York, who un- 
aware of previous work on intubation, had 
carried out extensive studies for several years to 
find a suitable method of intubation for diph- 
theritic croup, designed a set of self-retaining 
tubes, the expanded upper end of which rested 
on the false cords. He later devised a modified 
tube for employment with Fell’s bellows for 
artificial respiration, a combination that was 
named by Northrup as the ‘‘Fell-O’Dwyer ap- 
paratus.” This apparatus was advocated by 
Matas, who saw that it could revolutionize chest 
surgery, and he adapted it for anesthesia. In 
1899 he reported the first successful use of the 
apparatus for a thoracotomy involving the re- 
moval of a tumor of the chest wall. Matas also 
recommended use of the Fell-O’ Dwyer apparatus 
to prevent the disastrous results of acute pneu- 
mothorax in thoracic surgery. One of his col- 
leagues, F. W. Parham, was quick to accept the 
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suggestion of Matas. He used Fell’s modification 
of O’Dwyer’s tube for the maintenance of intra- 
pulmonic pressure by the insufflation of air 
charged with chloroform during an operation for 
removal of a sarcoma from the wall of the 
thorax. In 1900, Matas endorsed intralaryngeal 
insufflation for intrathoracic surgery. In addi- 
tion, he modified the Fell-O’Dwyer apparatus 
for the maintenance of anesthesia while artificial 
respiration was being employed. 

Other names associated with development in 
this field, preceding the end of the last century, 
include Maydl, of Prague, who adapted (1893) 
the O’Dwyer tube for anesthesia during oral 
operations; Tuffier, who designed (1895) a tube 
with inflatable cuff, similar to that of O’Dwyer’s, 
for positive pressure anesthesia in thoracic sur- 
gery; and Kirstein, who introduced (1895) the 
direct-vision laryngoscope (autoscope) that facil- 
itated the placement of the endotracheal tube. 
This list of names should also, of course, include 
Killian, “the father of bronchoscopy,” (1896) 
who, stimulated by Kirstein, constructed a series 
of instruments which are the basis of those used 
for intubation at the present time. Killian also 
developed the present day method of inserting 
endoscopes. 

One of the diligent workers in the field of 
endotracheal anesthesia was Franz Kiihn (Kas- 
sel, Germany), beginning in 1900. He advocated 
the employment of a tube wide enough to permit 
free and unobstructed exhalation as well as in- 
halation through it, and in one of a series of 
articles he published on the subject he described 
(1902) a means of passing a tube into the trachea 
by the nasal route. He also advocated cocaini- 
zation as an aid to intubation. Rosenberg had 
previously (1895) recommended the local appli- 
cation of cocaine to the nose to abolish a patient’s 
idiosyncrasy to chloroform. In 1911 Kiihn 
brought out an important book on intubation, 
Die perorale Intubation, and should be accorded 
much credit for his work, which, as Keys has 
recently pointed out (1954), advanced endo- 
tracheal inhalation anesthesia until it anticipated 
the methods used today. 

In 1907 Barthélemy and Dufour advocated the 
insufflation principle of endotracheal anesthesia. 
They employed a Vernon Harcourt chloroform 
inhaler that involved the use of a hand bulb and 
intubation rubber catheter. This delivered an air 
and chloroform mixture directly into the trachea. 
Each time the patient took a breath the bulb of 
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the inhaler was squeezed. As observed by Mushin 
and Rendell-Baker (1953), this application of the 
endotracheal catheter method may have fore-. 
shadowed its future in European anesthesia, 
where tracheal insufflation was employed for 
surgery around the head, while positive pressure 
anesthesia became the standard procedure for 
thoracic work. 

In 1908 Volhard had published the results of 
some previous experiments. In these experiments 
he was able, by insufflating oxygen into the 
trachea, to maintain the life of an animal for a 
short period only. He believed this difficulty was 
due to ineffective carbon dioxide clearance, and 
elaborated the apparatus he had devised so that 
rhythmic inflation of the lungs was effected by 
the stream of oxygen into the trachea. This 
modification of the insufflation technique pro- 
duced better results, and the animals showed 
none of the previous ill effects. Volhard was 
much impressed with the success of this experi- 
mentation with “‘insufflation.” He thought “the 
fact that life can be maintained by insufflation of 
the trachea should be more widely known.” As 
a result of Volhard’s report several workers were 
prompted to carry out further investigation, 
Meltzer and Auer in all probability, and Robin- 
son and others. Robinson reported in that same 
year (1908) that he had carried out 6 experi- 
ments by this method, for which he gives credit 
not only to Volhard, but also to Sollman. On 
the basis of these and other experiments with 
the introduction of oxygen through an endo- 
tracheal catheter in animals, Robinson tempo- 
rarily concluded he could accomplish the same 
purpose in man by using oxygen under a mask. 
By 1912 he had realized his mistake and turned 
once again to the use of endotracheal insuffla- 
tion. More recent developments in this field, as 
far as apparatus goes, are merely modifications 
of the principles which had been conceived and 
demonstrated by these earlier workers. 

In 1909 Meltzer and Auer, of the Rockefeller 
Institute, published their experimental article, 
Continuous Respiration Without Respiratory Move- 
ments. While studying ‘“‘the nature of the mech- 
anism of the respiration in the presence of a 
double pneumothorax, while the animal is 
breathing compressed air by the Brauer method 
of over pressure” they discovered the “‘fact that 
under certain conditions respiration can be car- 
ried on by continuous inflation of the lungs, and 
without any normal or artificial rhythmical re- 
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spiratory movements whatever.” Their original 
work on this involved tracheotomy, but they 
soon abandoned that procedure and introduced 
a tube through the larynx. Unaware of the work 
of Matas or Barthélemy and Dufour, they be- 
lieved, as Keys has remarked (1954), that this 
method would remove all those difficulties of 
anesthesia in which obstruction to respiration 
occurred. Their classic work caused widespread 
comment. Following its clinical application by 
Elsberg in 1910 and C. H. Peck in 1912, insuf- 
flation endotracheal anesthesia replaced for a 
time inhalation endotracheal anesthesia to a 
great extent. 

Cotton and Boothby (1911) had advocated 
the endotracheal insufflation of mixtures of 
oxygen and nitrous oxide, and further progress 
was made after Chevalier Jackson perfected 
(1913) the direct vision laryngoscope, introduced 
by Alfred Kirstein in 1895, as already mentioned. 

Kiihn and a few isolated workers had contin- 
ued to use inhalation endotracheal anesthesia, 
but it was chiefly the work of E. S. Rowbotham 
and Ivan Magill (1921) which brought about 
the return to this technique. During World War 
I these British anesthetists worked in the pioneer 
plastic surgery unit with Sir Harold Gillies. 
Because of the fact that operations about the 
face were likely to be long, sustained endo- 
tracheal anesthesia, such as the endotracheal 
technique furnishes, was essential. Rowbotham 
and Magill employed the insufflation principle 
at first, until they were able to improve upon 
the technique. They found it was desirable to 
pass a second tube into the trachea to act as a 
return airway for the escaping vapor. It then oc- 
curred to them that anesthesia could be main- 
tained in a more natural way and be more 
economically produced if but a single wide- 
bored tube were inserted into the trachea and the 
patient permitted to breathe in both directions 
through it. The early apparatus of Gwathmey 
and McKesson in the United States, and that of 
Boyle in Great Britain, which operated on the 
semiclosed principle, were most suitable for this 
form of inhalation endotracheal anesthesia. A 
further development of technique in this field, 
that of closed endobronchial anesthesia, was sug- 
gested by Joseph W. Gale and Ralph M. Waters 
in 1932. 

An additional factor that ensured the continu- 
ance of inhalation endotracheal anesthesia was 
the development of a means to remove the ex- 
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haled carbon dioxide. This also allowed anesthe- 
sia to be maintained at a small cost. In 1915 
Dennis E. Jackson made an important con- 
tribution by the development of “‘rebreathing.” 
This method involved the continuous rebreath- 
ing by animals of gaseous or volatile anesthetic 
agents from which the exhaled carbon dioxide 
had been removed or absorbed by the employ- 
ment of sodium hydrate and calcium hydrate. 
To be sure that the animals were being kept in 
good condition oxygen was added. Many in- 
dividuals expanded and improved Jackson’s 
concept. In 1924 Ralph Waters improved the 
method and gave it extensive clinical support, 
and it became known as the ‘“‘carbon-dioxide 
absorption technique.” In 1928 Arthur E. Gue- 
del, in collaboration with Waters, wrote con- 
cerning the inflatable cuff. (See also Tuffier’s ex- 
perience with this in 1895.) The inflatable cuff 
has become increasingly important with the de- 
velopment of curare and curarelike agents. The 
physical apparatus was further improved by 
Brian C. Sword (1930), aided by Richard M. 
Foregger, with the introduction of a closed cir- 
cuit filter method for delivering anesthesia gases. 
A year before, P. J. Flagg had introduced his 
flexible steel modification of the endotracheal 
tube. 

In summarizing all this work it may be stated 
that there was a general understanding that a 
serious problem in this field was the maintenance 
of an adequate supply of oxygen in the tissues. 
There was a persistent misunderstanding of the 
carbon dioxide problem for many years. A num- 
ber of individuals, notably Volhard and, later, 
Ralph Waters and Clarence Crafoord, empha- 
sized the carbon dioxide problem. However, 
they provided no necessary chemical data to 
support their correct teaching. There was a gen- 
eral misconception that the carbon dioxide con- 
tent of the blood would tell the story. The carbon 
dioxide content can, of course, remain within 
fairly normal limits while the carbon dioxide 
tension rises to serious height, this factor depend- 
ing on the fall of the pu. It was not until 1950, 
when Beecher and Murphy first presented data 
on carbon dioxide tension in open thoracic sur- 
gery, and showed to what extraordinary heights 
it could rise, that factual evidence was given to 
support the correct earlier teaching. Beecher, 
Quinn, Bunker, and D’Alessandro (1951) found 
that a very important factor in the rise of carbon 
dioxide tension in open thoracic surgery is the 








position of the patient and that this rise is greatest 
in patients who are in the customary lateral 
position. They found that unaided respiration 
even with the chest open, when patients are in 
the supine or prone positions, leads to a fairly 
good elimination of carbon dioxide. However, 
it was pointed out by these workers that the sur- 
geon need not be handicapped in his choice of 
position, for assistance to respiration by the 
anesthetist can hold the carbon dioxide tension 
at a respectable level, even in the lateral position. 
Respiratory acidosis can develop in any position, 
as Etsten (1953) has shown, if the anesthesia is 
very deep or the respiration is otherwise dis- 
turbed. 

Several workers have dwelt on the fact that 
with their particular anesthesia technique carbon 
dioxide accumulates during anesthesia even in 
extrathoracic procedures. The most recent of 
these are Ellison, Ellison, and Hamilton (1955). 
These writers report the more or less routine 
use, following the preanesthetic medication with 
pentobarbital sodium and scopolamine, of hexo- 
barbital sodium, decamethonium (or succinyl- 
choline), nitrous oxide, cyclopropane, and oc- 
casionally thiopental sodium. Surely there can 
be little surprise that all of their patients had, 
as they report, a respiratory acidosis. It appears 
to be easy to lose sight of the fact that with 
simpler anesthesia procedures it is possible to 
produce full surgical relaxation without any 
respiratory acidosis (see Beecher, Francis, and 
Anfinsen, 1950 e¢ seq.). There can be no question 
that the heavy use of many depressant drugs and 
obstructed airways can lead to respiratory acido- 
sis. Of course they do. The important point would 
seem to be that respiratory acidosis is not a neces- 
sary concomitant of full general anesthesia even 
when the respiration is not assisted, for example, 
when the patient is in the supine position and 
undergoing abdominal surgery. The situation is 
more difficult in thoracic surgery, but even here 
it amounts to a considerable problem usually 
only if there is much purulent material or active 
bleeding present or pneumonectomy is in prog- 
ress, as mentioned previously. 

There is some room for debate as to the sig- 
nificance of high carbon dioxide tension. It is 
surely not quite fair to compare what we know of 
the effects of given carbon dioxide tensions in an 
unanesthetized individual with the same tensions 
during anesthesia. There issome reason to believe 
that the concomitant anesthesia minimizes the 
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severity of the poisoning which results during 
periods of greatly elevated carbon dioxide ten- 
sion. However, Dripps (1947) and Buckley, Van 
Bergen, Dobkin, Brown, Miller, and Varco 
(1953) have provided evidence that a severe fall 
of the blood pressure may result when a severely 
elevated carbon dioxide tension is suddenly re- 
duced to normal. There is also evidence in the 
work of Altschule and Sulzbach (1947) that a 
severe lowering of the pH is associated with 
electrocardiographic changes which suggest myo- 
cardial injury. 

Miller, Brown, Buckley, Van Bergen, Nier, 
Hemingway and Varco (1951) and Miller, 
Brown, Buckley, Van Bergen, and Varco (1952) 
found electrocardiographic alterations as a con- 
sequence of breathing high carbon dioxide con- 
centrations. When the carbon dioxide tension 
suddenly was lowered in dogs a wide variety of 
changes occurred, including an increase in the 
irritability of the myocardium. About three- 
fourths (79 per cent) of the dogs developed ven- 
tricular fibrillation and died. Miller, Brown, 
Buckley, Van Bergen, and Varco (1952) con- 
cluded that “‘. . . a patient after a prolonged and 
severe seizure of respiratory acidosis, hovers on 
the brink of disaster if suddenly ventilated with 
a mixture low in carbon dioxide composition.” 

These and other studies have had something 
to do with focusing the attention and interest on 
the not very uncommon condition of carbon 
dioxide poisoning in individuals with chronic 
impairment, as in pulmonary fibrosis, or emphy- 
sema. Several studies have indicated that the 
irritability of the heart is increased during 
respiratory acidosis in dogs and that this involves 
both direct and indirect vagal stimulation. Prin- 
cipal workers in this are Sloan (1950), Young, 
Sealy, Harris, and Botwin (1951), Campbell, 
Haddy, and Brown (1953), and Sims, Morris, 
Orth, and Waters (1951). These are only a few 
of the papers that might have been mentioned 
but they mark perhaps an increased awareness 
and a renewed interest in the problems of respira- 
tion and suggest their great importance in sur- 
gery. The conclusion seems inescapable that 
these findings are probably relevant to the prob- 
lem of cardiac arrest in man. 

Some controversy has revolved around the 
matters of controlled respiration and assisted 
respiration. With the advent of muscle relaxant 
agents (Griffith) both techniques are employed, 
in accordance with the degree of respiratory 
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paralysis. Discussion of these forms of help for the 
crippled body was revived extensively about 
1939, following the recommendations of Waters 
and others. While many other things could be 
referred to in this connection, the foregoing ad- 
vances laid the groundwork for the modifications 
which have led to current practice. Perfection of 
the techniques mentioned have allowed the last 
hody cavity, the heart, to be entered, although it 
is clear that present techniques for accomplishing 
this are far from perfect. 


The Extracorporeal Heart, Hypothermia, and 
* Artificial Hibernation” 


The problems encountered in intrathoracic sur- 
gery have caused investigators to turn in new di- 
rections, first, to supply an extracorporeal heart, 
as envisioned and achieved by the long studies of 
John Gibbon, Clarence Dennis, Varco, Lilihei, 
and others; and then, taking a completely differ- 
ent turn, to reduce the body’s metabolic rate by 
deep cold and to reduce the need for oxygen. 
Bigelow of Canada, Swan of Denver, Delorme of 
Edinburgh, Ross of London, Juvenelle of Paris, 
Muller of Charlottesville, and many others, have 
been leaders in this field. Serious problems here 
remain to be solved, especially the problem of 
ventricular fibrillation. We also need to know 
whether or not these techniques may produce 
mental impairment of serious degree. 

The strange technique called artificial hiber- 
nation (Laborit) has been evolved in France. This 
is a technique which employs many drugs of ap- 
parently considerable toxicity. At the present time 
no convincing evidence has been provided that 
the so-called artificial hibernation will better ac- 
complish anything necessary or desirable which is 
not produced by the cold usually associated withit. 


Resuscitation, Blood Transfusion, and the Anesthetist 


From the earliest times, the importance to life 
of respiration and the fatal consequences if it 
ceased for more than a few minutes must have 
been recognized. An instance of the resuscitation 
of a moribund patient by mouth to mouth infla- 
tion of his lungs is clearly described in the Bible 
(2 Kings, Ch. IV, vs. 34), when Elisha thus re- 
stored to life the son of the Shunammite woman. 
In two articles published during the present dec- 
ade (Macintoshand Mushin, 1946; Mushin, 1948) 
the mouth to mouth method of artificial respira- 
tion is named after Elisha, although it is em- 
ployed in a modified form. 
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The linkage of resuscitation and anesthesia had 
its origins in the first anesthetic death (Beecher, 
1941) when the anesthetist, in an attempt at re- 
suscitation, first applied water to the face and 
then succeeded in getting some brandy down the 
throat of his patient, the 15 year old Hannah 
Greener, who was in all probability already dead 
of ventricular fibrillation under chloroform ad- 
ministered for the removal of a toenail. Death had 
occurred perhaps 2 minutes after inhalation from 
a folded cloth into which about a teaspoonful of 
chloroform had been placed. This fatal case (Jan- 
uary 28, 1848) attracted wide notice and at once 
became the subject of considerable controversy. 
Hannah Greener had been ailing for several 
months, following the earlier removal of a toenail 
under ether, and Simpson, in a spirited defense of 
chloroform, which he had introduced into prac- 
tice 2 months before, accused the anesthetist of 
choking or asphyxiating the girl during his efforts 
to save her life. ‘The controversy was still in prog- 
ress when a second fatality under chloroform was 
reported, this time in the United States (at Cin- 
cinnati, February 23, 1848). The patient was Mrs. 
Martha Simmons, 35 years of age, who had en- 
joyed good health and 2 months earlier had given 
birth to her sixth child; she died approximately 
5, some claimed only 2, minutes after the admin- 
istration of chloroform for the purpose of having 
some roots of her teeth extracted. The chloroform 
had been given by inhalation from a saturated 
sponge placed in Morton’s ether inhaler, filling 
about one-third of the glass globe of 4.5 inches 
diameter. To this, 25 more drops had [generous- 
ly] been added when the inhalation started! At- 
tempts at resuscitation included the use of am- 
monia (applied to the nostrils), water, mustard, 
and brandy. Interest in this second case, closely 
resembling the first in certain respects, again, was 
widespread. Other deaths followed, and the in- 
vestigation and appraisal of chloroform as an an- 
esthetic agent began. Any comprehensive report 
of this would constitute a history in itself. 

The names of those identified with the earliest 
research and reports on accidents under chloro- 
formization, often involving bitter controversy,’ 
include Sibson (who analyzed the first 4 deaths), 
Snow, Malgaigne, Bigelow, and John Collins War- 
ren. In view of the findings of some of these in- 
vestigators (notably Sibson and Snow) and the 


3In 1950 the British Medical Journal stated that “‘the contro- 
versy on chloroform continues—less spiritedly but little more 
conclusively—as it did in 1900, the year of the Report of the 
B.M.A.’s Anaesthetics Committee.” 
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later work of Joseph Clover (1864), that of Bux- 
ton (Lancet, 1889-1890), the report on chloroform 
by the Committee on Anesthesia of the American 
Medical Association (1912), the work of A. Good- 
man Levy (Chloroform Anaesthesia, 1922), and still 
more recent evaluations of this agent by Gillies 
(1948), R. Blair Gould (1949), and others, Mor- 
ton’s own pronouncements on chloroform (1850) 
seem remarkably fair and sufficiently allied to 
present day opinion to justify quotation in part. 
‘**Chloroform,” Morton stated, “Shas produced in- 
stant death from syncope, or cessation of the ac- 
tion of the heart; it is therefore extremely danger- 
ous in cases where the heart’s action is enfeebled 
by lingering disease, by fear, by valvular or aneu- 
rismal disease, by old age, by sudden or large 
losses of blood, or by any other cause of weakness 
... There is no reason for diminution of confi- 
dence in the efficacy and perfect safety of sulphuric 
ether; while there is an unanswerable reason why 
chloroform should be abandoned . . . no one is 
justified in submitting his patient to the risk of his 
life by using chloroform, simply because it is more 
agreeable, more powerful, cheaper, or more port- 
able.” It is evident that heated controversy con- 
cerning most matters of anesthesia has a long 
tradition. 

Wren must be credited with the discovery in 
1656 of a method for introducing liquids into the 
blood stream, and Lower with making the first di- 
rect transfusion in 1665. There were subsequently 
and understandably many accidents and difficul- 
ties. By the end of the nineteenth century, how- 
ever, there had been substantial accomplishment 
toward safe blood transfusion. The modern stage 
was set for the great developments in blood trans- 
fusion by Landsteiner’s discovery at the Univer- 
sity of Vienna (1900) of blood groups, and by the 
later employment of sodium citrate as an antico- 
agulant. In 1914 this method of avoiding clotting 
was discovered independently by four different 
workers, Albert Hustin of Brussels, Luis Agote of 
Buenos Aires, Richard Weil, and Richard Lew- 
isohn of New York. This latter discovery made 
possible the life-saving blood bank. The uses and 
limits of usefulness of blood fractions and substi- 
tutes have been discussed by Churchill (1952) 
and by Beecher (1951), also by Arzt and How- 
ard (1954). 

With growth in the field of pathology, with the 
better understanding of wound shock gained in 
recent wars, with the development of fluid and 
electrolyte therapy, and with the greater perfec- 


tion of blood transfusion and the development of 
blood fractions and substitutes, plasma expand- 
ers, so-called, the anesthetist’s professional life to- 
day has been enriched. 

The first military recognition, as far as known, 
of resuscitation as part of the anesthetist’s field 
was the designation, in the North African-Medi- 
terranean Theater of Operations, of Beecher as 
Consultant in Resuscitation and Anesthesia in 
1943. The account of those experiences is re- 
corded in two books, Resuscitation and Anesthesia 
for Wounded Men (1949), and the Physiologic Ef- 
fects of Wounds (1952). 


Some Problems Remaining 


The high death rate in general. In 1954 Beecher 
and Todd published a very large mass of data 
from 10 university hospitals that indicated that 
the death rate attributable to anesthesia is far 
higher than had heretofore been supposed, at least 
higher than had generally been admitted. It was 
not surprising, therefore, that a good deal of dis- 
cussion and controversy have been evoked by that 
report. The authors, believing such self examina- 
tion and discussion to be a good thing, expressed 
the belief that this might well be the best result of 
the study. 

The high death rate in infants and small children. 
The mention of death rate as a problem for at- 
tack might seem hopelessly broad and yet in the 
death rate study mentioned, leads for attack have 
emerged. There is, for instance, the dispropor- 
tionately high death rate of infants and small chil- 
dren. Death of these young citizens from anesthe- 
sia seems avoidable in many cases. Excellent stud- 
ies in recent years, particularly in the realm of 
biochemistry, have revealed that these small pa- 
tients are not only organically immature but are 
also physiologically incomplete. One can only ask 
if these differences from the adult may be factors 
in the relatively high death rate of small children. 
Undoubtedly much is to be learned of a technical 
nature, at least much already learned in the great 
children’s centers like those in Philadelphia, un- 
der Deming, and in Boston, under Smith, needs 
to be put into general practice in the hospitals of 
the land. 

Cardiac arrest and ventricular fibrillation. The causes 
of cardiac arrest and ventricular fibrillation re- 
main at least a partial mystery urgently needing 
solution. It is probable that the first anesthesia 
death to occur was from these causes. Chloroform 
and the other halogen-containing agents have 
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seemed to be at fault here, so has cyclopropane, 
and so, too, is the new and extremely important 
technique of hypothermia. Here is a problem of 
great importance needing more study. 

There is reason to believe that the frequency 
of cardiac arrest has increased. In the study of the 
10 university hospitals mentioned (Beecher and 
Todd, 1954) it was observed that on the average 
fatal cardiac arrest occurred in 1 of each 3,000 
cases. This was based on 199 fatal cardiac arrests 
among 599,548 cases. In 7 of these 10 hospitals 
there was a marked consistency, near the aver- 
age. It is probably fair to assume that if the inci- 
dence of fatal cardiac arrest is 1 to 3,000 in these 
hospitals, the cardiac arrest frequency is doubt- 
less about twice this, or 1 to 1,500, in institutions 
of this type, since at the present time the staff in 
most university hospitals is able to save about half 
of these patients. 

Several factors have emerged in the last decade 
or two which in part will account for both a seem- 
ing or actual increase in cardiac arrest during 
anesthesia. For example, in the 10 year period 
from 1939 to 1949 the man hours spent in ad- 
ministering anesthesia at the Massachusetts Gen- 
eral Hospital increased 90 per cent. This alone 
would account for nearly doubling the possibility 
for the number of cases in this one institution. 
This increase has doubtless been nationwide. The 
second very important factor is the great increase 
in surgery within the thorax, on the heart and the 
great vessels. A third factor of undoubted signifi- 
cance is the increasing practice of operating on 
elderly and decrepit individuals. In the cases at 
the Massachusetts General Hospital the incidence 
of pre-existing, recognized, serious cardiac disease 
in the patients who have cardiac arrest is high. 
These factors are beyond the control of the anes- 
thetist. There is reason to believe, however, that 
some of the recently introduced practices of the 
anesthetist may lead to a higher death rate at 
present than would be the case if older and sim- 
pler techniques were employed. This is not to im- 
ply that there are not sound reasons for continu- 
ing to explore the use of these newer techniques 
and to examine new agents. 

The need for caution. Certainly there is no right 
to hail as progress the introduction of agents or 
techniques which increase the death rate from 
anesthesia. Yet claims of advance are often made 
before one could possibly know anything for cer- 
tain about the morbidity or death rate involved. 
It is, of course, possible that the anesthesia death 
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rate might be increased, and that through some 
spectacular facilitation of surgery by the new an- 
esthesia process the total surgical mortality is low- 
ered. The establishment of this as a fact is even 
more difficult than the establishment of the anes- 
thesia death rate—more difficult and more time- 
consuming. The violent swings first for, and soon 
against, new agents and procedures in anesthesia 
are strong indications of instability in the field 
and the need for caution based upon more than 
one’s clinical impression, usually the resultant of 
the last few dozen cases seen. The clinical impres- 
sion must be guided and disciplined by careful 
record keeping and the thousands of cases usually 
necessary for sound conclusions. Geoffrey Jeffer- 
son (quoting Hutchinson) has recalled “. . . a cer- 
tain Mr. Gutteridge, of Birmingham, whoclaimed 
that he ought to be made ‘lithotomist to Great 
Britain’ for the sublime reason that he performed 
the operation better than anybody else. Howmany 
of us have sheltered Mr. Gutteridge’s ghost in our 
hearts for brief periods until some disaster shat- 
tered our pride?” 


CONCEPTUAL ADVANCES 


A new concept may represent as great progress 
as any new technical development; in actuality 
this type of growth may and often does reach be- 
yond the discrete technical discovery, for new 
concepts have a way of pointing up the need for 
specific technical or physiological studies. Some- 
one has said the great problem in scientific crea- 
tion is to state a problem in terms in which it can 
be answered. The great concept does this and 
makes inevitable the development of many tech- 
nical advances that constitute the effectors of the 
concept. (Here let us digress to the extent of re- 
calling that anew concept before sunrise has some- 
times proved to be one on which the sun has never 
set. To cite but a single, striking example, cer- 
tainly one of the most interesting in contempo- 
rary medical history: Banting, preceding the dis- 
covery of insulin [Banting, Best, McCleod, 1922], 
relates how, obsessed by an idea as a result of read- 
ing of a rare case of pancreatic blockage [Barron, 
1920], he got up at two in the morning and wrote 
three sentences in his notebook: “‘Ligate pancre- 
atic ducts of dogs. Wait 6 to 8 weeks for degen- 
eration. Remove the residue and extract.”’) 


The ‘‘Physiological’’ Point of View 


New concepts. Sir Henry Dale (1950), in speak- 
ing of the revolutionary advances in medicine 
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made over 50 years, said any such consideration 
‘*. .. must have as a central theme that revolution 
in its relations with the experimental sciences. 
This has led medicine not only to draw ever more 
freely from an ever-widening range of these for its 
own practical purposes but also, in the process, to 
be so permeated by their methods as to have be- 
come largely an experimental science itself. . . .” 
In no field of medicine are there greater oppor- 
tunities for realization of this than there are in 
anesthesia. Good starts have been made in a 
number of areas. No attempt will be made here 
to deal with more than recent examples of work. 
These were chosen to illustrate the new interests. 

Perhaps the greatest advance here is one of con- 
cept. Surely by now it must be widely recognized 
that two common errors of the past have held up 
the growth of knowledge of the metabolic effects 
of anesthesia in man. In the first place there is 
now recognition of how devastating the effects of 
asphyxia can be in distorting or obscuring the 
normal effects of anesthetic agents. Van Slyke’s 
report (1922) of 30 years ago, that ether anesthe- 
sia (in dogs) produces a severe respiratory acido- 
sis, was undoubtedly due, for all of his excellence 
as a chemist, to his being supplied with blood for 
analysis from dogs that had been deprived of ade- 
quate respiration. Poor anesthesia, not ether, was 
responsible for the result, yet this report has to this 
day vividly colored nearly all textbook statements 
about ether. It has now been shown (Beecher, 
Francis, and Anfinsen, 1950; Bunker, Beecher, 
Briggs, Brewster, and Barnes, 1951) that respira- 
tory acidosis is not a necessary concomitant in 
man of ether anesthesia in the absence of organic 
disease and when the respiration is not crippled 
by surgery as with the open chest. More recent 
studies in this department have shown (49 pa- 
tients, supine, under nitrous oxide, oxygen, ether 
sequence, having multiple arterial samples of 
blood drawn) an elevation of carbon dioxide ten- 
sion above 50 mm.Hg. in only 7 patients. Six of 
these had advanced pulmonary disease and the 
seventh was anesthetized by astudent nurse in her 
early training period. Papper and Ngai (1954) 
have given an excellent detailed review of this 
area, including their own important work and 
that of their colleague, Holaday. Further discus- 
sion of elevated carbon dioxide tension will be 
found in the section The Airway and the Respir- 
ation. In the second place, the lesson has been 
well learned that the frog and the dog are less 
comparable to man than some have supposed, 


and that even good observations in dogs often 
cannot be transferred to man. 

Liver function and anesthesia. Other important 
metabolic studies on liver function have been car- 
ried out in the last few years. In the light of the 
discussion of the adverse effects of elevated car- 
bon dioxide tension in the body (see the section 
The Airway and the Respiration) the study of 
Sims, Morris, Orth, and Waters (1951) is of in- 
terest. Using a battery of liver function studies in 
patients, they found that hypoxia, hypercapnia, 
or both considerably increase the frequency and 
severity of liver damage during ether or chloro- 
form anesthesia. 

There have not been many recent studies of 
the effects of anesthetic agents on the liver. In 
the laboratory of the writers, when the type of 
surgery and the preoperative state of the liver 
are carefully controlled, moderate to severe 
postoperative disturbances in liver function as 
judged by bromsulphthalein retention, pro- 
thrombin time, alkaline phosphatase, and serum 
bilirubin have been found following anesthesia 
and surgery. Evidence of liver damage has va- 
ried with the nature of the surgical procedure and 
especially the initial condition of the liver, but 
there was no difference between ether, cyclo- 
propane, or spinal anesthesia in patients with 
normal preoperative liver function or between 
ether, cyclopropane, or hypotensive spinal anes- 
thesia in patients with preoperative liver disease. 

In these studies an interesting and puzzling 
metabolic disturbance has been observed during 
ether anesthesia in patients with liver disease: a 
severe metabolic acidosis characterized by a 
decidedly elevated concentration of serum lac- 
tate. This seems to be the resultant of action 
of the sympathetic nervous system stimulated | 
by ether anesthesia. The result apparently de- 
pends upon the reflex release of epinephrine 
that causes an outpouring of large amounts of 
lactic acid which the damaged liver cannot 
handle. This metabolic acidosis occurs in cir- 
rhotic patients with ether, but not with cyclo- 
propane or hypotensive spinal anesthesia. It had 
been supposed that this might be a serious and 
undesirable complication, but in a rather large 
series of more than 125 patients with severe 
liver damage carefully studied, it has not been 
possible to demonstrate any significant differ- 
ence in the clinical outcome as far as the liver is 
concerned, following ether as opposed to cyclo- 
propane or hypotensive spinal anesthesia. (See 
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Fairlie, Barss, French, Jones, and Beecher, 1951; 
French, Barss, Fairlie, Bengle, Jones, Linton, 
and Beecher, 1952; Greene, Bunker, Kerr, von 
Felsinger, Keller, and Beecher, 1954; Ebeling, 
Bunker, Ellis, Jones, Linton, and Beecher, 1955; 
Bunker, 1955.) 

Kidney function studies. Here it has been found, 
interestingly enough, that the changes in plasma 
flow under cyclopropane anesthesia are rather 
greater than those which occurred under ether. 
See especially the papers of Burnett, Bloom- 
berg, Shortz, Compton, and Beecher, 1949; Lee, 
Churchill-Davidson, Miles, and de Wardener, 
1953; de Wardener, Miles, Lee, Churchill- 
Davidson, Wylie, and Sharpey-Schafer, 1953; 
Moyer (1950); and Papper (1953). It was found 
that high spinal anesthesia did not alter the 
renal responses to general anesthesia if no change 
in the blood pressure took place during the 
period of study. It is interesting to observe that 
Jacobson, Hammarsten, and Heller (1951) and 
Churchill-Davidson, Wylie, Miles, and de Ward- 
ener (1951) found that the infusion of epineph- 
rine and norepinephrine produces changes in 
renal function very like those caused by anes- 
thesia. This has led to the tentative conclusion 
that the renal effects found under general anes- 
thesia may be the result of the release of 
epinephrine. 

The circulation and anesthesia. The studies of 
Brewster and his associates (1953) have indi- 
cated that the safety of ether anesthesia ap- 
pears to be closely associated with the integrity 
of the adrenal glands, that the outpouring of 
epinephrine associated with the use of ether 
anesthesia counteracts the depressant effect of 
ether on the heart muscle which it would have 
in the absence of this hormone. 

Interesting studies have been made of the 
effects of anesthesia on blood flow. Wechsler, 
Dripps, and Kety (1951) have studied the cer- 
ebral blood flow and found that it has not 
changed during thiopental anesthesia in man. 
Lynn and Shackman (1951) and Shackman, 
Graber, and Melrose (1952) seem to have shown 
that in deep anesthesia (combination of agents) 
the cardiac output falls (see also Brewster, 
1953) and the blood flow of the skin and mus- 
cles falls. Some have gone so far as to say that 
the difference between various anesthetic agents 
is very small. It is not the agent but how you use 
it, so it is said. This is pharmacological nihilism 
of the deepest dye. What such a statement really 
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says is that there are no differences in the 
toxicity of the various anesthetic agents; this is 
demonstrably not the case. 

One can express some dismay that disregard 
for what specific agents may or may not do has 
also entered the laboratory. For example, in the 
extensive laborious and otherwise careful study 
of Shackman, Graber, and Melrose (1952) just 
referred to, their conclusions are drawn from 
the resultant effects produced by “‘combinations 
of pentothal (thiopental), curare, cyclopropane, 
nitrous oxide.” In their summary they speak 
of the effects of anesthesia, not the effects of a 
given agent (nor could they with this approach). 
There is much evidence that the circulatory 
effects of two of the agents they used are very 
different, thiopental and cyclopropane, for ex- 
ample. No one can say how much the results 
were influenced by which agent. 


**Basal’’ or ‘Balanced’? Anesthesia 


Take, for example, the as yet far from perfect 
“balanced anesthesia,” so called. (The term 
itself is not important.) Many individuals either 
consciously or not have worked toward the goal. 
On surveying the field of available anesthetic 
agents, it was evident that none is ideal. The 
hope was then born that wise selection of agent 
and judicious use of it might permit one to 
exploit the agents’ good qualities and avoid its 
bad. Thus the “basal anesthesia” of Straub 
belongs in this category, even though the ten- 
dency to a peak effect of the recommended single 
rectal instillation of tribromoethanol in amylene 
hydrate (avertin fluid) prevented an effective 
realization, at safe levels, of the steady under- 
lying anesthetic state on which a more controlla- 
ble anesthetic agent could be superimposed. It 
is evident that the development of the short- 
lasting barbiturates like thiopental, agents which 
can be injected intravenously over a consid- 
erable time at a fairly steady rate and which 
maintain a reasonably steady level of anes- 
thesia, more nearly fulfills what was doubtless 
Straub’s real concept than did tribromoethanol. 

So also the shortcomings of the rapidly con- 
trollable (relatively insoluble) inhalation agents 
like nitrous oxide led to recognition of the need 
for a supplement which would supply what they 
could not. Thus, the low potency and inade- 
quate depth of nitrous oxide anesthesia with its 
poor relaxation of the skeletal muscles and too 
limited oxygen supply suggested the addition 
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of thiopental and a muscle relaxant. Neither 
the present imperfections of the available agents 
nor the excesses of the too ardent devotees of the 
concept destroy the truth and value of the con- 
cept. Here lies, almost certainly, the direction 
many new advances of the future will take, 
while we await the agent or physical force which 
will solve all anesthesia problems. 


The “‘Safe Concentration”’ of Ether 


The concept of the safe concentration of ether 
was perhaps more appreciated by the German 
pharmacologists, P. Trendelenburg and W. 
Straub (1931), for example, than by the Ameri- 
can. It was given its factual support by the 
work of Haggard (1924) in which he showed 
that however long an individual inhaled the 
safe concentration of the inert agent, ether (0.1 
gm. per liter of inspired air), the nervous system 
would never acquire more than 1.5 gm. per 
liter, a concentration giving Stage III, Plane 2, 
anesthesia (Guedel) and which was satisfactory 
for major abdominal surgery. The concept in- 
volved is broad and important. 


Mechanisms of Action of Anesthetic Agents 


The desire to understand how anesthesia oc- 
curs has both broad theoretical as well as more 
limited practical purpose. As Lillie pointed out, 
‘The problem of the general nature of anes- 
thesia is in fact inseparable from the wider 
problem of the nature and conditions of irrita- 
bility in general.” One might say that the irrita- 
bility of the cell, why it exists, and what factors 
influence it, constitute the central problem of all 
biology, of life itself. Therefore, the mechanisms 
of action of anesthetic agents are important for 
study, for one can scarcely understand irrita- 
bility unless he also understands the factors 
which modify it. A history of such things, when 
it is well informed and digested, balanced, and 
set forth in true perspective, offers a real con- 
tribution. Such a history not only exhibits the 
accomplishments of the past, but makes clear 
where the shortcomings are, where the areas 
are that need study, and where promise of 
successful progress lies. Two examples of his- 
torical work of this kind are Winterstein’s Die 
Narkose (1926) and Butler’s Theories of Anes- 
thesia (1950). 

The modern lipoid theory of anesthesia was 
formulated by H. H. Meyer and E. Overton 
independently along the same line, during the 


years 1899 to 1901. This presented the view 
that all chemically indifferent substances which 
are soluble in fats and fatlike bodies must exert 
an anesthetic action on living protoplasm in so 
far as they can become distributed in it. Of in- 
terest here was the report of Behnke (1940, et 
ante) on the anesthetic effects of nitrogen and 
argon, that of Lawrence, Loomis, Tobias, and 
Turpin (1946), as well as Cullen’s (1951) de- 
scription of the anesthetic effects of xenon. A 
great deal of work has been done in an effort to 
substantiate this hypothesis. Many striking re- 
lationships were demonstrated. It must be ad- 
mitted, however, that the theory was inadequate 
to explain the phenomenon of anesthesia. 

The colloid theory of the action of anesthetics 
had its origin as early as 1860 in the work of 
Binz. Claude Bernard took up work in this field 
and worked diligently for a time (1875) to show 
that coagulation of cell colloids produces or 
accompanies anesthesia and that recovery from 
anesthesia is characterized by peptization of the 
cell colloids. It must be agreed that the experi- 
mental support for this theory is extremely 
meager and its applicability to anesthesia un- 
proved. 

A more modern attempt to explain anesthesia 
began with the absorption theories of anesthesia 
when J. Traube observed in 1894 that sub- 
stances which lowered the surface tension of 
water passed more easily through cell mem- 
branes than substances which did not exert this 
effect. He brought out certain relationships be- 
tween the ability of members of a homologous 
series to penetrate cells and their anesthetic 
action. On the basis of these studies Traube 
suggested that a relationship existed between 
anesthetic strength and the ability to lower the 
surface tension of water. Traube’s theory is of 
principal importance as a precursor of the ad- 
sorption theory and also because it served to 
point out from another angle the importance of 
lipoids in the penetration of anesthetics. 

Working in 1909, R. S. Lillie came to the con- 
clusion that anesthetics were adsorbed on cell 
surfaces. Lillie’s work in conjunction with 
Traube’s early experiences led O. Warburg to 
a new hypothesis. From work on cellular oxida- 
tion Warburg derived a remarkable theory of 
anesthesia. He found that anesthetics of various 
types depressed the oxidation of many kinds. 
of living cells and that the effect was reversible 
and proportional to the concentration. Warburg 
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carried out preliminary experiments with a 
respiration model which consisted of animal 
charcoal. With this model he was able to demon- 
strate certain rather precise mathematical rela- 
tionships in his oxidation system. It must be 
admitted, however, that there is no proved 
direct relationship between oxidation and the 
mechanism of anesthetic action. J. H. Quastel 
and A. H. M. Wheatley have also worked for 
years in this area. 

R. Héber appears to have been the first, in 
1907, to suggest that an adsorbed anesthetic 
decreases the permeability of the cell. Lillie, in 
the years 1909 to 1918, especially, obtained 
much evidence to support the view that anes- 
thetics decrease the normal cell permeability, 
whereas stimulants have the opposite effect. H. 
Winterstein, in the years 1915 and 1916, ob- 
tained evidence which supported the view that 
anesthetic agents did indeed reduce the pene- 
trability of cell membranes. 

The burden of evidence indicates that the 
adsorption of anesthesia at the cell surface or 
at intercellular structures influences the meta- 
bolic activities of the cell, and that the nature 
of the lipoids present controls to a considerable 
extent the quality, amount, and site of adsorp- 
tion. Nevertheless, experiment has not yet shown 
what specific metabolic activities are affected 
nor what connection exists between metabolic 
disturbances and changes in the functional ac- 
tivity. It must be admitted, as Cushny has 
pointed out, that after anesthetics have pene- 
trated into brain cells, or perhaps the environ- 
ment of brain cells, the anesthetic effects depend 
upon some other quality which is still unknown. 
At the end of more than 100 years of active 
experience with the anesthetic process it remains 
only a little less of a mystery than it was at the 
beginning. 


The Ideal Anesthetic Agent 


It may seem odd to some to mention this as 
a concept in a historical review. It is not, for 
history has shown us not only the inadequacy 
of the available agents and methods, but this 
same history has given us glimpses, in the quali- 
ties possessed by some agents, of how fine it 
would be if the good qualities of the many agents 
and techniques could be gathered together and 
exhibited by a single agent. Only with one agent 
in use at a time can one easily get at the true 
consequences of that agent and only thus can we 
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learn rapidly, for when many agents are used 
together we are hampered by a confusion of 
actions and possibilities. 

The abstraction, the ideal anesthetic agent, 
is in a sense the distillation of experience 
throughout the past history of the use of anes- 
thetic agents. Past experience has shown that 
no agent is ideal, but since it may help to get a 
clearer view of what we are working toward, not 
only in pharmacology but also in clinical anes- 
thesia, it may be well to set down the charac- 
teristics, in so far as we can see them at the 
present time, of the ideal anesthetic agent. 

To give a well rounded answer to this ques- 
tion it is necessary to consider the point of view 
of a number of individuals: The pharmacologist 
wants (a) a gas or vapor, (b) the toxicity limited 
to that inherent in the primary anesthesia proc- 
ess (no secondary reactions and no depression 
of the respiration or circulation within the clini- 
cal range of the agent), (c) anesthetic strength 
high enough to produce satisfactory anesthesia 
with a partial pressure of not over 650 mm. Hg 
(to allow at least 15 per cent oxygen at 760 mm. 
Hg); in other words, anesthetic strength high 
enough to produce full anesthesia with ample 
oxygen at atmospheric pressure, (d) low solu- 
bility in order to provide for rapid induction 
and rapid recovery, for in this lies controlla- 
bility from one moment to the next, and (e) an 
agent which is not inflammable or explosive in 
air or oxygen. 

Amplifying points of view are the following 
(see Seevers and Waters, 1938): 

The anesthetist stresses safety and adequacy 
for the task at hand. The patient wants a pleas- 
ant and swift induction with no irritation and 
no unpleasant odors. He wants a recovery period 
free from the effects of the agent. He puts com- 
fort high in his scale of values, since he does not 
know enough of the dangers he faces. 

The surgeon wants complete and rapid mus- 
cular relaxation, no increase in capillary bleed- 
ing, and a nonexplosive agent. 

The manufacturer wants an agent which can 
be produced simply, inexpensively, is easily 
purified, and stable, so that it remains un- 
changed during storage and is safely and easily 
transported. 

Curiously enough, the only inorganic gas 
known to possess useful anesthetic properties 
comes nearest to fulfilling these requirements: 
nitrous oxide. Practically, it falls far short of 
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the ideal because of its lack of anesthetic 
strength. It might seem logical to search for the 
ideal agent among the other nitrogen com- 
pounds. Unfortunately, those known are all too 
irritating or too toxic to offer hope. 

Gaseous compounds other than those of car- 
bon are all too toxic, so far as known. The 
hydrocarbons are anesthetically potent in many 
cases, yet they are usually accompanied by 
explosibility or great toxicity or both. The 
search for new anesthetic agents will probably 
continue in the hydrocarbon series, but in recent 
years the search has taken a turn from the 
volatile to the nonvolatile agents. 

Just as the clinician faced with a disease of 
unknown cause becomes enormously more suc- 
cessful in controlling and curing that disease once 
he understands its course, so also an understand- 
ing of the mechanism of anesthesia will undoubt- 
edly advance the search for the ideal agent. Both 
Die Narkose by Winterstein (1926) and the fine 
review by Butler (1950) contain a historical rec- 
ord presented with such insight as to constitute 
an independent advance toward the goals of un- 
derstanding mechanism and of eventually find- 
ing better agents. 


Anesthetist as Specialist 


The scientific studies of John Snow, following 
Morton’s discovery, established anesthesia as a 
specialty, but notwithstanding the work of Joseph 
Clover, of Hewitt, Dudley Buxton, and of others, 
full recognition of this specialty did not come 
before the twentieth century. 

One of the first full-time anesthetists in the 
United States, and the first in Maryland, was 
Griffith Davis, a member of the staff of the 
Church Home and Hospital at Baltimore, who, 
at the suggestion of the surgeon Thomas Cullen, 
had been appointed to this new post in 1904— 
10 years after Codman and Cushing had kept 
the first records during anesthesia (Beecher, 
1940). During the next decade there were prob- 
ably not more than a half dozen young physi- 
cians in this country who were devoting their 
time to the study and practice of anesthesia. As 
Ralph Waters has pointed out (1946), the foun- 
dation of any specialty is probably dependent 
‘‘first upon men, second upon publications, and 
third upon organizations through which men 
meet for mutual development by exchange of 
ideas.’ Consistent with this were two important 
events in the development of anesthesia that oc- 


curred in Great Britain in 1893: the publication 
of a textbook, Anaesthetics and Their Administration, 
by Sir Frederic Hewitt,‘ and the founding of the 
Society of Anaesthetists in London. Dudley Bux- 
ton was one of the founders of this society which 
later became [1908] the Anaesthetic Section of 
the Royal Society of Medicine. It should also be 
mentioned here that there was some specializa- 
tion in anesthesia at the beginning of the twenti- 
eth century in Canada and other parts of the 
British Empire. Howell, Wesley Bourne, John- 
ston, and other Canadian anesthetists played a 
leading part in stimulating American interest in 
anesthesia. 

A notable milestone in the United States was 
the introductory number of the Quarterly Supple- 
ment of Anesthesia and Analgesia which was ap- 
pended to the October 1914 issue of the American 
Journal of Surgery. The editorial page stated that 
this was the official organ of the American Asso- 
ciation of Anesthetists and the Scottish Society 
of Anesthetists. The editor was F. Hoeffer Mc- 
Mechan. 

The associate editors of this first edition of the 
Supplement included James Gwathmey (who 
brought out his textbook, Anesthesia, about this 
same time), Arthur E. Hertzler, Charles K. 
Teter, E. I. McKesson, Yandell Henderson, Isa- 
bella Herb, and Dudley Buxton. George Crile 
was one of the original contributors. The Supple- 
ment continued to appear with the American Jour- 
nal of Surgery until 1926. 

About 1920 a National Anesthesia Research 
Society was organized. The name ‘“‘National,” 
was soon changed to “International.” The Inter- 
state Association of Anesthetists was organized in 
1915. A first Congress of Anesthetists was held by 
the Research Society in 1922, and a journal, 
Current Researches in Anesthesia and Analgesia, re- 
placed the early Bulletin in August of that year. 
In 1926 the former American Association of Anes- 
thetists, organized by McMechan and Gwath- 
mey in 1915, became the Associated Anesthetists 
of the United States and Canada for the purpose 
of acting as a parent organization to the inter- 
state societies. 

In the nineteen-thirties a National Board of 
Certification and a new journal on this specialty 
were established. The original Long Island Soci- 
ety of Anesthetists (1905), renamed the New York 


4Anesthetist to Edward VII, Hewitt did much to develop the 
use of ether, and advanced the knowledge of the pharmacology 
of anesthetics. He introduced a practical gas and oxygen appa- 
ratus in 1892. 














Society in 1911, was largely a local organization. 
To a great extent the work of Paul Wood led to 
the enlargement of this Society and it became 
The American Society of Anesthesiologists, Inc. 
The first endowed chair of anesthesia was estab- 
lished at Harvard University in 1917, but it was 
not filled until May, 1936 when Henry K. 
Beecher was appointed under it and made a full 
professor in 1941. 

In the further development of anesthesia in 
Great Britain at about this time were the Diploma 
in Anaesthetics, initiated in 1935, the founding 
of the first British chair of anesthesia at Oxford 
(1937), filled by Robert R. Macintosh (now Sir 
Robert), and the establishment of the Faculty 
of Anaesthetists of the Royal College of Surgeons 
in 1948. 

In 1941 a Section on Anesthesiology was in- 
cluded for the first time in the annual session of 
the American Medical Association. In July of the 
preceding year the first issue of Anesthesiology, the 
Journal of the American Society of Anesthetists, 
Inc., had appeared. Anaesthesia, the Journal of 
the Association of Anaesthetists of Great Britain 
and Ireland, was successfully launched in Octo- 
ber 1946. 

Within the present decade the literature on 
anesthesia has been substantially enriched in the 
fields of laboratory, clinical, and historical re- 
search. Intensive laboratory studies have borne 
fruit, and, historically speaking, the international 
commemoration of the Ether Centennial in 1946 
brought forth a number of scholarly publications 
of lasting value from both foreign and American 
contributors. Reference to some of these appears 
in the appended list of references. 

Now to turn to clinical anesthesia in its prac- 
tical application. With all the agents and im- 
proved techniques at his command, the personal 
responsibility of the anesthetist today is greater 
than ever. To set down boldly what he does every 
day is to draw a rather startling picture, because 
no other physician’s power remotely approaches 
the anesthetist’s to make such great physical and 
mental alterations, and he does all this with less 
preparation than other specialists in most other 
fields of medicine. The anesthetist allays fear and 
anxiety with preanesthetic medication. He takes 
away consciousness and restores it. He obliterates 
pain, all feeling, in a local part or generally. He 
stops spontaneous respiration at will and for long 
periods. He allows it to return. He breaks the 
connection between nerves and muscles and 
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paralyzes the body. He controls ganglionic func- 
tion, and blood vessels dilate or contract at his 
will. He alters peripheral vascular resistance at 
will. He reduces the blood pressure to below nor- 
mal and prevents its re-establishment to normal 
for hours to prevent bleeding. And lately he has 
been checking the metabolism of the body with 
cold so that the quantity of oxygen needed is so 
small as to be almost undetectable. He controls 
the vital functions of consciousness, of respira- 
tion, of circulation, of neuromuscular function, 
and of metabolism under the adverse circum- 
stances of the strain imposed by preceding dis- 
ease and by surgery. 

Others, not anesthetists, have discovered the 
means for accomplishing most of the afore-men- 
tioned feats, and although the means to these 
ends are relatively simple, the consequences are 
complex and vast, and the anesthetist sometimes 
works as a technician, oftentimes skilled, some- 
times not, employing the drugs and routines dis- 
covered by others. The unsolved problems of 
anesthesia are fascinating enough to attract the 
very best minds, but they often have not done so. 
The great opportunities need to be presented. 
Not only anesthesia but also surgery will con- 
tinue to be crippled as long as anesthesia must 
continue to rely for most of its advances on work- 
ers in other fields. It will continue to be ham- 
pered as long as the number of adequately trained 
anesthetists is as low as it is. A problem is to 
make the field of anesthesia rich enough to at- 
tract the able physician. While the exceedingly 
interesting needs of, and opportunities for, re- 
search do attract some of the ablest graduates in 
medicine, these will never be numerous enough 
to fill the needs of clinical surgery. Commenting 
on anesthesia deaths in 1896, Hewitt stated that, 
“the responsibilities involved in administering 
anaesthetics are not yet fully realized; . . . the 
administration is too often placed in the hands 
of comparatively unskilled men . . . the first step 
should be an educational one.” Nearly 60 years 
later this statement still has pertinence. 

As John Gillies (1955) has put it: The years 
have brought “Recognition of the anaesthetist 
as a specialist in his own right and as a clinical 
physiologist [ideally] rather than as a simple 
technician. Perhaps this should be stated in an- 
other way, namely, [there is] the recognition of 
anaesthesia and the ancillary services of resusci- 
tation and therapeutic application as a subject 
big enough for a specialist service.” 
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As indicated, the past 50 years have brought 
recognition of the anesthetist as a specialist in 
his own right and important advances have been 
made; nevertheless, it is still up to the anesthetist 
to realize fully his responsibilities in the broadest 
sense. What great things the next 50 years may 
bring if he will but do it! 


SUMMARY 
The Last Half Century Compared with the First 

Clinical anesthesia can be divided roughly into 
two half century periods. Our principal interest 
is in the last 50 years, i.e., since 1905. Sharp in- 
sight into the significance of the advances of this 
period can be gained by comparing and con- 
trasting those made in the last 50 years with the 
advances of the first period. Here are most of 
the important ones.° 

Anesthetic agents. Before 1905 the following had 
been discovered: nitrous oxide, ether, chloro- 
form, ethyl chloride, ethylene, cyclopropane (but 
not its anesthetic powers), cocaine, the esters of 
aminobenzoic acid, procaine, and the barbitu- 
rates. 

After 1905: Divinyl ether (an attempt to relate 
anesthetic power to the chemical structure of 
ether and ethylene, of the first period), cyclo- 
propane (its anesthetic powers were discovered 
in this period), ethylene brought into clinical 
usefulness, tribromoethanol (in amylene hydrate 
called avertin fluid), improved barbiturates (no- 
tably pentobarbital sodium [nembutal sodium], 
hexobarbital sodium [evipal sodium], and thio- 
pental sodium [pentothal sodium]), and tetra- 
caine hydrochloride (pontocaine hydrochloride). 

Techniques. Before 1905 inhalation anesthesia 
had been established, and, important with this, 
laryngoscopy, endotracheal anesthesia with and 
without cuffed tubes, insufflation anesthesia and 
the use of oxygen, artificial respiration, as well 
as effective assistance to the respiration had also 
been worked out. Topical, local infiltration, and 
regional block anesthesia were in use and epi- 
nephrine was added to prolong the action of, and 
to reduce the toxicity of, the local anesthetic 
agents. Spinal anesthesia as well as intravenous 
and rectal anesthesia had been shown to be pos- 
sible. Preanesthetic medication was established. 


5It has not seemed necessary in a review of this kind to mention 
the scores of new barbiturates or, for another example, the many 
new local anesthetics which are in most cases variations on the 
same themes. The few that represent radical improvement over 
old ones and that have achieved a prominent place in practice 
are mentioned. 


Record keeping during anesthesia with attention 
to the pulse had been made part of routine prac- 
tice. Stages of anesthesia as guides to depth, al- 
though not perfect, had been worked out. Blood 
groups had been discovered with much improve- 
ment in blood transfusion and resuscitative ef- 
forts. 

After 1905 one of the greatest new technical 
advances lay in the introduction of muscle re- 
laxants. These are at present being rapidly im- 
proved, both as far as agents are concerned and 
in understanding of their limits of usefulness. Im- 
provements have been made in other techniques 
such as local, regional block (with the use of bar- 
biturates to reduce the toxicity of the local anes- 
thetic agent) and spinal, intravenous, and posi- 
tive pressure inhalation anesthesia. Epidural 
anesthesia has been introduced. The introduc- 
tion of closed circuit, carbon dioxide absorption, 
“‘rebreathing anesthesia,” is well established as 
one of the greatest advances of all time in anes- 
thesia. Controlled and assisted respiration has 
been greatly improved. The problem of elevated 
tissue carbon dioxide in certain types of cases has 
been demonstrated to exist and means for over- 
coming it have been developed. The anticoagu- 
lative power of sodium citrate and other aids to 
blood transfusion have greatly improved resusci- 
tation. The uses and possibilities of preanesthetic 
medication have been clarified. The stages of 
inhalation anesthesia have been better identified 
than formerly and made more useful. The intro- 
duction of the extracorporeal heart and of hypo- 
tensive and hypothermic anesthesia has greatly 
extended the freedom of the surgeon. 

Concepts. Before 1905 anesthesia fatalities had 
been recognized and attempts made to under- 
stand them. The significance of “partial pres- 
sure” had at least in part been grasped. The 
lipoid theory of the “‘action”’ of anesthetic agents 
had been proposed. Anesthetic agents had been 
employed to reveal ‘“‘hidden thoughts” and the 
basis laid for narcoanalysis. 

After 1905 great advances were made in phar- 
macology and physiology which led to increased 
degrees of freedom and safety in handling new 
as well as the old anesthetic agents. Studies of 
the kinetics of inert gas transport were productive 
of greatly increased understanding of inhalation 
anesthesia. The concepts of the safe concentra- 
tion of inhalation agents, of the idea! anesthetic 
agent as a standard for testing new and old 
agents, and of basal and “balanced’’ anesthesia 
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have been tried out and found useful. With a 
better understanding of wound shock and im- 
provements in blood transfusion and in oxygen 
administration, resuscitation has emerged as a 
field which the anesthetist must understand if he 
is to care properly for his patient who is sub- 
jected not only to disease and pre-existing or- 
ganic impairment, but also to his wound and to 
anesthesia. The adsorption theory of the “‘action”’ 
of anesthetic agents has been introduced and 
given some support. The concept of the anesthe- 
tist as specialist is now well developed and prom- 
ises much for the future if he will rise fully to his 
opportunities and responsibilities. 
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Prognosis and Treatment of Fractures of the Temporal 
Bone (Zur Prognose und Therapie der Schlaefen- 
beinbrueche). H. RicHter. Muench. med. Wschr., 1954, 
96: 1184. 


Tue oTo.ocist differentiates between longitudinal 
and transverse fractures of the temporal bone. The 
former usually leads to bleeding from the ear canal 
while the latter results in destruction of the inner ear 
or labyrinth and not rarely gives rise to hemorrhage 
within the middle ear. The prognosis for the recovery 
of hearing is favorable in the former whereas per- 
manent deafness often follows healing in the latter. 
Blood in the external ear canal may have entered 
from without as a result of injury to the nose or face. 
Irrigation for purposes of cleansing and examination 
is not permissible because of the danger of forcing in- 
fection into the middle ear or through a fissure in the 
bony wall of the ear canal. Cleansing can be achieved 
with sterile cotton applicators. For more profuse 
bleeding or discharge of fluid, a thick sterile compress 
should be applied over the ear. 

Two important factors affecting prognosis and 
treatment are intracranial bleeding and fracture in- 
volving the paranasal sinuses. Thorough evaluation of 
the extent of injury should be done by examination 
externally for hematoma in the mastoid area, and in- 
ternally for hematotympanum, rupture of the mem- 
brane and fissures of the bony wall of the canal. 
Nystagmus is noted. After recovery of consciousness, 
hearing tests are carried out. The pulse, pulse pres- 
sure, and temperature have prognostic as well as diag- 
nostic value. Special roentgen views may be obtained 
with portable equipment. Stenvers’ projection is espe- 
cially suitable. The demonstration of a chronic otitis 
media, an acute otitis or an old tympanic perforation 
is considered very significant because they are a threat 
to life. 

Penicillin and sulfonamides have contributed to- 
ward a better prognosis in these injuries but their 
value is limited. The plan of management must be 
individualized for each patient, but, in general, sur- 
gical treatment is indicated for the patient who has: 
(1) a simultaneous infection of the middle ear; (2) a 
demonstrable destruction of its structure; (3) dis- 
charge of fluid; (4) established meningitis. In addition 
certain special problems require operative treatment. 
The prognosis of temporal bone fractures depends 


upon individual management of each case and co- 
operation between the surgeon and the otologist. 
—John L. Lindquist, M.D. 


Cervicofacial Actinomycosis—Etiology and Diagno- 
sis. Mocens GLaun. Acta. chir. scand., 1954, 108: 183. 


THE AUTHOR PRESENTs 8, of a series of 91, cases of cer- 
vicofacial actinomycosis. None of these cases cor- 
responded with the prevailing view that human ac- 
tinomycosis occurs as the result of a simple relation be- 
tween actinomyces bovis and a chronic infectious dis- 
ease. 

From his investigations, the author concludes that 
cervicofacial actinomycosis is not just one disease but 
a group of diseases of the jaws and teeth, caused by a 
few anaerobic microorganisms belonging to the ac- 
tinomyces group, in synergy with certain other organ- 
isms. 

The diagnosis should include both bacteriologic 
and histologic studies, and if insufficient material is 
available for both, bacteriologic study should take 
precedence. —Robert Paradny, M.D. 


Unconventional Measures in Surgery of the Jaw. A. 
RAGNELL and K. HILierstr6m. Plastic G Reconstr. 
Surg., 1955, 15: 22. 


THE AUTHORS report 3 cases of unusual lesions of the 
jaw which required original surgical procedures as 
well as prosthetic devices for fixation after operation. 
In the first case a one-stage operation was employed 
for excision of a recurring adamantinoma. The second 
case was that of a patient with unusual protrusion of 
the mandible associated with recession of the midface. 
The third patient had a deforming protrusion of the 
maxillary incisors and an underdevelopment of the 
mandible. —Robert Turell, M.D. 


EYE 


The Blindspot Mechanism in Strabismus; the Tenth 
Sanford R. Gifford Lecture. KENNETH C. Swan. 
Am. J. Ophth., 1954, 38: 765. 


FoR THE TENTH SANFORD R. GIFFORD LECTURE, Ken- 
neth Swan chose the blindspot mechanism in strabis- 
mus as his topic. First explaining by diagram the nor- 
mal anatomy of the visual pathways and the course 
taken by impulses originating from images of an object 
seen in binocular single vision, he stressed the normal 
superimposition of light patterns from corresponding 














areas in the two retinas, in a system with normal ocular 
direction. 

In a system with normal retinas and pathways, but 
without normal relative positioning of the two eyes, the 
light patterns do not fall on corresponding retinal 
areas and result in nonsuperimposition, and so are 
seen double. In obviating this diplopia, two mechan- 
isms are used: suppression whereby the nonaligned 
eye suppresses the eccentric (extrafovial) impressions, 
and the blindspot mechanism whereby the image falls 
not on retinal tissue cells but upon the optic disc in an 
eye deviating inwardly 12 to 18 degrees. 

Differentiation between suppression and the blind- 
spot mechanism is necessary in preparing for treat- 
ment. The blindspot mechanism is present if the 
deviation is 12 to 18 degrees inward and if diplopia is 
produced with prisms over the deviating eye to such 
an amount that the fixation is removed from the 
blind spot area. 

Further breakdown shows that the blindspot mech- 
anism can be divided into four groups: (1) blindspot 
syndrome with no sensory abnormality, (2) blindspot 
mechanism with amblyopia, (3) blindspot mechanism 
with anomalous correspondence, and, (4) blindspot 
mechanism with suppression. 

Blindspot mechanism develops regardless of the re- 
fractive error or the neurogenic nature of the esotropia. 
Often children with a paresis of vertical muscles use 
the blind spot as an easy means of avoiding diplopia, 
since the disc area allows 6 to 8 degrees of vertical 
deviation. 

In the treatment of 200 patients with blindspot 
mechanism, the most important factor seemed to be 
relief of the deviation, done surgically. Fifty per cent 
of the patients operated upon to eliminate the eso- 
tropia regained binocular, single vision. Orthoptics 
after operation was necessary in others. Preoperative 
orthoptics has not proved of value. Surgery may in- 
crease discomfort in those with marked anisometropia 
who might develop weak fusion ability. 

Patients with the blindspot mechanism and ambly- 
opia are more difficult to treat and patients with the 
blindspot mechanism and abnormal correspondence 
are less responsive to therapeutic measures. 

This article, clearly and concisely written, should be 
read by all interested in ocular muscle imbalance. 

—Albert C. Frell, M.D. 


Siderosis Bulbi. J. F. BALLANTYNE. Brit. 7. Ophth., 1954, 
36: T2i. 


BALLANTYNE reviews briefly the literature on siderosis, 
and reports the findings in his own material, which 
comprises the clinical histories and microscopic sec- 
tions of 20 enucleated siderotic eyes. The patients were 
all males, and the sources of the iron were shrapnel, 
hammer, and chisel. The length of time the foreign 
body remained in the eye varied from 1 week to 13 
years. The most common location of the foreign body 
was the vitreous. At the time of enucleation vision was 
minimal or absent, and iridocyclitis was present in 
every case. Heterochromia was present in 7 cases. The 
intraocular tension was elevated in 3 cases and sub- 
normal in 3 cases. The microscopic findings are de- 
scribed in detail. 

The chemical composition of the intraocular foreign 
bodies, their sources, and the effect of their shape, size, 
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and corrosive properties on the intraocular process are 
discussed. Intraocular foreign bodies containing iron, 
entering the globe in peacetime, are almost invariably 
magnetic and corrosive. It is shown that the products 
of corrosion, in the form of a colloidal suspension of 
ferric hydroxide, diffuse slowly through the tissues of 
the eye, and accumulate in the more active intraocular 
tissues, but are stopped by the glass membranes. On 
contact with iron there is first cellular proliferation 
which is followed by destruction. Pupillary changes 
and night blindness are two direct clinical results of 
the deposition of iron in the cells. Cataract and retinal 
degeneration follow, and other lesions may develop as 
a result of the original trauma. 
— Ray Karchmer Daily, M.D. 


Iridencleisis in Congestive Glaucoma. E. G. MAckIE 
and K. Rusinsten. Brit. J. Ophth., 1954, 38: 641. 


Usinc A slight modification of the Holth iridencleisis 
operation, in which the keratome incision is slightly 
enlarged and a slight tearing of the iris root is per- 
formed before incarceration, the authors review the 
results and comment upon them. 

One hundred and ten patients with congestive 
glaucoma were operated upon. The patients were 
admitted to the hospital and treated with eserine and 
leeches to the temple. In 24 hours, if tension was 
still elevated, surgery was performed, the eyes still 
being congested. Homatropin drops were admin- 
istered 3 times a day for 3 days postoperatively, then 
pilocarpine and massage. 

Results were based on tension control, since visual 
fields and visual acuity were unobtainable on these 
patients preoperatively. In 4 per cent of cases the 
pressure remained high, in 2 per cent the tension 
remained borderline, and in 6 per cent, the tension 
decreased only after several weeks. In one case, hyper- 
tension with visual failure developed. Preoperative 
complications included thrombosis of the central vein 
in 5 cases and occlusion of a tributary of the central 
vein in 4 cases. The resulting vision was expectedly 
poor in all of these cases. 

Various other conditions were found postopera- 
tively, including hypertensive retinopathy, diabetes, 
and occlusion of the central artery. Vision here de- 
pended largely on the presence, preoperatively, of 
associated diseases. 

Complications during and after operation included 
iris rigidity, when iridectomy had to be done; 
hyphema, which absorbed with no effect on the out- 
come; and vitreous hemorrhage, requiring enuclea- 
tion in 2 cases. Late infection occurred in 1 case, and 
the eye degenerated. Uveitis occurred in 2 cases, and 
lens luxation in 2 cases. 

Sympathetic ophthalmia developed in 2 cases. 
Intensive therapy failed to salvage any vision in one 
of these patients, while the other retained 6/36 vision 
in the better eye. 

The advantages of this operation are as follows: 
(1) a one-stage operation, assuring normal tension; 
(2) it is safe with few complications; (3) the technique 
is rapid and easy; (4) slight trauma to the eye allows 
rapid postoperative recovery. 

The authors conclude that this operation is sig- 
nificantly superior to iridectomy. 


—Albert C. Frell, M.D. 








Malignant Lymphoma with Ocular Involvement; a 
Clinicopathologic Report. IsapoRE GIvNER. Am. 7. 
Ophth., 1955, 39: 29. : 

THE AUTHOR REPORTS a very interesting case of a 

woman, 49 years of age, affected with general lympho- 

sarcomatosis. The first symptoms were manifested in 
the eyes. When first examined, the patient had what 
appeared to be a nongranulomatous uveitis in the 

right eye and a macular lesion in the left eye. Allen C. 

Woods was consulted and he advised intravenous 

desensitization with a strain of beta hemolytic strepto- 

coccus, to which the patient appeared to be sensitive. 

Following the first injection styes appeared on both 

eyes, and a week later the left parotid gland was en- 

larged, along with an enlargement of the glands 
throughout the body. A biopsy of the parotid gland 
showed inflammatory tissue. The patient rapidly 
developed an intracranial tumor in the temporo- 
parietal region, lesions in the bulbar conjunctiva of 
both eyes, and intraocular lesions. She died of general 
sarcomatosis. While the patient was under treatment, 
the accessible enlargements were sensitive to x-ray 
irradiation, and there was a marked general improve- 
ment on treatment with nitrogen mustard. The micro- 
scopic examination of the eyes obtained at autopsy 
showed many inflammatory cells, polyps, lympho- 
cytes, and plasma cells; in the region of the ciliary 
body the vitreous contained cells with larger nuclei 
than in its other parts. In the left eye there was 
marked subconjunctival infiltration with lympho- 
matous cells invading the superficial sclera, and ex- 
tending into the cornea. The left eye also had a sub- 
retinal transudate and a marked thickening of the 
lamina vitrea. The relation of the streptococcus vac- 
cine to the rapid development of the disease is dis- 
cussed, and reference made to Coley’s work in this 
field. It is concluded that in this case any relationship 
which might seem to exist between the injection of the 
streptococcus vaccine and the precipitation of the 
reticulum cell sarcoma was purely coincidental. 

—Ray Karchmer Daily, M.D. 


Role of Vitamin A in Healing Corneal Ulcers. L. P. 
AGARWAL and H. N. Apwau.ia. Am. J. Ophth., 1954, 
38: 810. 


Reviewinc the accepted role of vitamin A in various 
physiologic aspects, including the maintenance of 
integrity of and regeneration of surface cells, main- 
tenance of normal nerve tissues, aiding in growth of 
bone and of tooth enamel, and its function in the 
processes of night vision, these Indian authors studied 
the effects of vitamin A in relation to healing cor- 
neal ulcers. 

Rabbits were used for the experimental portion of 
the study; 10,000 units of vitamin A were given intra- 
muscularly daily. The corneal lesions produced were 
of two types—superficial and deep. 

In the clinical portion of the work, the patients were 
divided into two groups: one was treated according 
to the usual method; the other received also vitamin 
A in large doses. 

Results were interesting in that the experimental 
group receiving vitamin A showed reduced healing 
time and reduced scar density. Also, in the clinical 
group, in nonsloughing, sloughing, and hypopyon 
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corneal ulcers, healing time and density of scar were 
less. 

Blood carotene levels in the rabbits decreased, indi- 
cating the conversion of carotene into vitamin A, In 
the human being there was appreciable change, 
showing at least a too slow conversion to be of imme- 
diate help. 

The mechanism of reducing scar density was be- 
lieved to be a better utilization of vitamin C and in- 
creased collagenous substance deposit. 

—Albert C. Frell, M.D. 


Metastatic Carcinoma of the Iris and Ciliary Body. 
WALTER Mayer and Epwarp S. Ray. Am. J. Ophth., 
1955, 39: 37. 


Mayer AND Ray report a very interesting ‘case of 
metastasis of a carcinoma of the lung to the iris, the 
ciliary body, cornea, and limbus, in a man 58 years of 
age. The diagnosis of the metastasis was not made until 
the eye was enucleated. The patient was treated for a 
period of 2 months for a granulomatous iritis and 
possibly sarcoidosis. The symptoms were conjunctival 
and scleral congestion, an aqueous flare, and an inva- 
sion of the iris with small white exudates of a nodular 
type, 2 to 3 mm. in diameter. These whitish areas, 
resembling minute snowballs, were located mainly in 
the iris crypts. The pupil was fixed by posterior syn- 
echia, the vitreous was hazy, and the fundus was 
poorly visible. The eye developed secondary glaucoma, 
became painful, and vision was lost. The eyeball was 
enucleated and the cornea used for a keratoplasty. 
Histologic examination revealed infiltrations of epi- 
thelial tumor cells at the limbus, in the sclera about 
Schlemm’s canal, and in the iris. The diagnosis of the 
pulmonary lesion was made after the diagnosis was 
established microscopically on the eye. The corneal 
graft, followed up for a period of 6 months, remained 
clear. —Ray Karchmer Daily, M.D. 


The Evidence for a Retinoblastoma Induction Factor. 
C. C. Tene and H. M. Karzin. Am. 7. Ophth., 1955, 
39: 20. 


THe AuTHors are of the opinion that retinoblas- 
tomas elaborate a chemical factor which stimulates 
neoplastic cell growth. It causes normal mature reti- 
nal cells to regress in an embryologic sense and to 
begin new centers of tumor growth. 

Observations were made in a series of 300 retino- 
blastomatous eyes, under five headings: (1) general 
effects, (2) effect of tumor contact, (3) phenomenon 
of multiple foci, (4) evidence for dedifferentiation, and 
(5) the effect on the nonpigmented epithelium of the 
ciliary body. 

Four ideal cases were selected for photographic 
reproduction and serial sections were made, care 
being taken to rule out the possibility that a mitosis 
was the result of direct tumor invasion. The nerve 
cells of the retina were found to demonstrate signs of 
dedifferentiation as evidenced by the presence of 
mitotic figures among them and of retrogression in 
the presence of retinoblastoma. 

The mitotic figures which were studied in serial 
sections did not result from direct invasion of tumor 
cells, nor did they result from amoebic migration or 
from passage through the blood stream. 
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The general growth-stimulating effect on the cells 
in the various retinal layers, together with the hyper- 
plasia and mitosis of the nonpigmented ciliary epi- 
thelium, suggested the likelihood of the presence of a 
factor which affected all cells of neuroepithelial origin 
within the involved eye. 

A humoral agent, most probably produced by the 
tumor cells, can diffuse into the subretinal fluid or the 
vitreous and can pass through the external limiting 
membrane or the inner limiting membrane of the 
retina. 

It is pointed out that there is some collateral pre- 
sumptive evidence in the literature for the existence of 
an induction factor: “gliomas arise from the pre- 
existing adult cells of the central nervous system 
which are still capable of proliferating by a process of 
dedifferentiation or anaplasia.” 

“Even highly differentiated cells may regress and 
multiply again.” Brain tumors have been induced in 
animals with 20-methylcholanthrene, and this proves 
that gliomas result from anaplasia of pre-existing 
adult cells. The inducing agent entered the nerve cells 
which became neoplastic. Moreover, the type of 
tumor which developed depended upon the type of 
tissue in contact with the pellets of the inducing agent. 

It remains to be determined whether the induction 


factor is chemical, enzymatic, viral, or the result of - 


some fundamental disturbance of the genes. The 
authors believe that the induction factor is a chemical 
substance produced by living tumor cells, soluble in 
the vitreous and the subretinal fluid, and diffusible 
through the limiting membrane of the retina. 

— Joshua Zuckerman, M.D. 
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MOUTH 


Technical Considerations in the Surgical Treatment 
of Melanoma of the Face (Tactica para o tratamento 
cirargico do melanoma da face). J. ConDE. Arg. pat., 
1953, 25: 126. 


AFTER a brief consideration of the histology and the 
metastatic dissemination of melanomas, the author 
discusses the treatment of these tumors. A wide exci- 
sion is made, with dissection in continuity with the 
cervical lymph nodes, as practiced by Gentil, Pack, 
Prudente, and other surgeons. 

Three cases of melanoma of the face are presented, 
each case presenting one of the following stages: (1) 
melanoma of the face with clinical evidence of lymph 
node metastases; (2) melanoma of the face with suspi- 
cious lymph node enlargement, but slight probability 
of malignancy; (3) melanoma of the face with no 
palpable enlargement of the lymph nodes of the neck. 

The first case was that of a man 62 years of age who 
had cut himself with a razor over a black birth mark 
located on the right cheek. One year later it developed 
into a black pigmented tumor, and five months later 
another tumor could be palpated in the submaxillary 
region. The patient was operated upon, the incision 
beginning at the inner canthus of the right eye (Fig. 
1). The external maxillary vessels were ligated, sev- 
ered, and dissected together with the cellular tissue 
surrounding them. A little lower down the skin was 
widely excised around the tumor and dissection was 
carried down in continuity to the right half of the 
suprahyoid region where the external maxillary artery 
was again ligated and severed. The lower half of the 








parotid gland was then excised and the excision car- 
ried down over the carotid region, with removal! of the 
sternocleidomastoid muscle, internal jugular vein, and 
lymph nodes. After suture of the skin, a small free skin 
graft was applied over the cheek. Histologic examina- 
tion disclosed a malignant melanoma with involve- 
ment of the lymph nodes. 

The second case was that of a white woman 62 
years of age. She had had a black mark on the right 
side of her face over 15 years. It had grown slowly but 
had ulcerated in the last month as a result of trauma. 
Examination disclosed a black pigmented tumor, 3 
cm. in diameter, over the right malar region. Small 
right submaxillary nodes were palpable. There was 
also a dyskeratotic lesion in front of the tragus. At 
operation an incision was made, beginning at the pre- 
auricular region, where the local lymph nodes were 
removed together with a 2 cm. width of subcutaneous 
tissue and fascia towards the tumor in the malar re- 
gion (Fig. 2). The skin was widely incised around the 
tumor, the external maxillary vessels were ligated and 
severed at the inner canthus of the eye, and dissected 
downwards with the right half of the suprahyoid re- 
gion, also removing the upper jugular lymph nodes, 
but not performing a radical neck dissection. The skin 
was sutured, and a small graft was placed over the 
preauricular region. Histologic exainination showed 
the lesion to be a malignant melanoma. The lymph 
nodes were not involved. 

The third case was that of a white woman 67 years 
old. She had had a black skin mark for over 21 years. 
During the last month it had begun to grow and had 
become darker in color. Examination showed a small 
pigmented tumor, 1.5 cm. in diameter, over the right 
malar region. There were no palpable lymph nodes. 
The same operation as that done in Case 2 was carried 
out, except that no jugular nodes were removed. His- 
tologic examination disclosed a malignant melanoma 
with no lymph node involvement. 

All 3 patients were operated upon in the beginning 
of 1953 and no follow-up examinations were made. 

The author emphasizes the advantage of excising 
the external maxillary vessels so as to perform better 
removal of the surrounding lymphatics and lymph 
nodes. The skin should be widely dissected over the 
jaw so as to permit better excision of tissues in the 
suprahyoid region. Preauricular dissection is carried 
towards the tumor with removal also of the fascia. 
Radical neck dissection is performed only when there 
is clinical evidence of lymph node involvement, other- 
wise a more conservative operation is done. Closure of 
the operative wound should never limit the removal 
of any necessary extension of skin, for appearance is 
secondary in the presence of a malignant melanoma. 

— Joao B. Vianna, M.D. 


PHARYNX 


Nasopharyngeal Carcinoma. Tutsi Das, G. M. Taneja, 
M. R. Cuappan, and D. B. Minocua. Ann. Otol. 
Rhinol., 1954, 63: 890. 


THE AUTHORS discuss 16 cases of nasopharyngeal can- 
cer. The majority of these patients were seen too late 
for diagnosis and treatment. Sixty per cent of the pa- 
tients presented themselves because of enlargement of 
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the cervical glands. The appearance of the glands was 
entirely different from that in metastases of other ma- 
lignant tumors, and therefore the condition was mis- 
taken for tuberculosis or Hodgkin’s disease. In all 
cases of cervical lymphadenopathy, especially of the 
upper deep cervical glands (posterior group), the 
nasopharynx should be examined digitally as the pri- 
mary growth is inconspicuous. 

Various combinations of symptoms referable to the 
eyes, ears, nose and throat, to the brain, the bones of 
the skull, and to the cranial nerves, such as hoarseness, 
regurgitation from the nose, exophthalmos, trigeminal 
neuralgia and jugular foramen syndromes, may all 
have their origin in the nasopharynx. The local ex- 
tensions are to the bones of the skull and to the in- 
terior of the skull. The difficulty of diagnosis is 
stressed. The triad of x-ray diagnosis, namely, de- 
struction of the petrous apex, basioccipital disturb- 
ance, and enlargement of foramen lacerum, is en- 
countered in the late cases. 

A biopsy is difficult to procure, and sometimes must 
be repeated. The histopathologic picture is confusing 
and there is always an admixture of epithelial and 
lymphoid cells. Different pathologists may render dif- 
ferent views on the same specimen. 

The prognosis is poor because the patients are seen 
late, and because the growth is painless, small, and 
situated in an area that is inaccessible to routine ex- 
amination. Early metastasis and its extension to the 
brain make the prognosis grave, and the inaccessibil- 
itv of the area to radical surgery and the still unde- 
veloped radiotherapy make the prognosis still graver. 

—Robert Turell, M.D. 


NECK 


The Surgical Treatment of Carcinoma of the H 
pharynx. Ronatp W. Raven. Brit. 7. Surg., 1954, 42: 
213, 


THE RESULTS of the surgical management of carci- 
noma of the hypopharynx are presented. The author 
believes that radical surgery has a place in the treat- 
ment of this disease. He gives the technique of the 
operative procedure, discusses the findings, and pre- 
sents the results in a series of 24 patients managed by 
this method. 

Operability is determined by the usual preopera- 
tive survey of the patient and by careful exploration 
at the time of operation. Lateral extension of the 
growth with fixed hard immobile glands precludes 
the radical operation. Extension higher in the oro- 
pharynx or nasopharynx than the root of the tongue, 
and posterior extension into the pretracheal muscles 
render the disease inoperable. X-rays, barium swal- 
low, and tomograms aid in determining the opera- 
bility. 

Radical operation includes the larynx, hypo- 
pharynx, cervical esophagus, and regional lymph 
nodes. In higher growths the hyoid bone may be in- 
cluded and thyroidectomy may be required if the 
cancer involves the lateral lobes. If the cervical glands 
of both sides are involved, a radical block dissection 
including the jugular and sternomastoid muscle is 
done on the side where they are largest, but only the 
nodes on the opposite side are blocked. 
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Preliminary tracheotomy is best avoided if possible. 
Gastrostomy may be needed to get the patient in bet- 
ter nutrition for the operation. The radical operation 
is done in two stages: 

1. Excisional stage. Endotracheal anesthesia is used. 
A quadrilateral skin incision is used to form a flap, 
the latter being based on the sternomastoid muscle 
which is not being removed. A vertical incision con- 
nects the two horizontal ones. Radical neck dissection 
is done and the ribbon muscles are divided, with liga- 
tion of the middle and inferior thyroid veins, superior 
and inferior thyroid arteries, and superior and recur- 
rent laryngeal nerves. The hypopharynx is freed to 
just below or above the hyoid bone. If the cervical 
esophagus requires removal it is freed down to the 
thoracic inlet. In high growths the trachea is divided 
between the second and third rings, and in low 
growths between the third and fourth rings. All of the 
structures are removed. 

2. Reconstructional stage. The first phase of this is 
done at the first operation. It consists in bringing the 
skin flap over the pretracheal muscles and then turn- 
ing it on itself to form a tube. The walls of the hypo- 
pharynx are sutured to the upper end and the esopha- 
gus to the lower end. Permanent tracheostomy is 
done. A polyethylene tube is inserted through the eso- 
phagostomy to the stomach for feeding purposes. In 
the second phase, the lateral cervical fistula is closed 
and the skin tube is covered with a full thickness graft 
from the thigh. A Ryle’s tube is passed through the 
nose into the stomach for feeding and a tube placed in 
the tracheostomy. Postoperative treatment includes 
suction of the tracheal secretions, antibiotics, wound 
dressing, and feeding by tube. Postoperative fistula 
sometimes occurs and may require plastic procedures 
for its closure. 

The use of the radical operation after radiotherapy 
requires alterations in technique. First of these is to 
leave a strip of the posterior wall of the hypopharynx 
and create a median pharyngeal fistula. A portex tube 
is inserted in the hypopharynx through the fistula into 
the esophagus for feeding. After the tissues have re- 
covered sufficiently the median fistula is closed with 
quadrilateral flaps and acromiopectoral tube grafts. 
The second alteration is to form a posterior skin 
gutter. The mucus membrane of the pharynx is 
sutured to the submaxillary skin and later the anterior 
wall of the skin pharynx is formed with acromiopec- 
toral tube grafts. Occasionally, when the extent of the 
disease is limited, one stage procedures have been 
used by the author. These have consisted in (1) laryn- 
gopartial pharyngectomy, (2) laryngopharyngectomy 
with end-to-end anastomosis, (3) partial pharyngec- 
tomy with conservation of the larynx, and (4) resec- 
tion of the hypopharynx with conservation of the 
larynx. 

Twenty-three patients were treated by the author 
in this manner. One patient proved inoperable. There 
was no mortality. Eight patients are alive, 12 died of 
cancer, and 3 died of other causes. The survival 
periods varied between 9 and 51 months. The patients 
are able to swallow, are happy, dress normally, and 
lead useful lives. The details of technique are pre- 
sented and well illustrated. 

— Donald C. Geist, M.D. 
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Synechiae of the Vocal Cords (Les synechies des cordes 
vocales). A. Ausin, Kiotrz, and TaRNEAuD. Cadernos 
cient., 1954, 3: 567. 

SyYNECHIAE may be considered as of congenital, in- 
flammatory, or traumatic origin. Congenital syne- 
chiae always produce some obstruction. It is obvious 
that if the malformation is complete, it is incompatible 
with life. Moreover, 11 per cent of the patients will 
show other malformations either of the larynx or else- 
where. Congenital synechiae for the most part involve 
the superior surface of the vocal cords. Phonation 
consequently is altered accordingly, and the symp- 
toms of dysphonia, stridor, dysphagia, and the charac- 
teristics of suffocation will depend on the relative size 
of the synechiae and the degree of vocal cord replace- 
ment. 

Synechiae following acute illnesses such as laryn- 
gitis, tuberculosis, lupus, and syphilis depend upon 
the degree of involvement and their permanency is in 
proportion to the cicatrization which develops. 

The seriousness of synechiae of traumatic origin 
likewise depends upon cicatrization factors, whether 
due primarily to the injury or secondarily to the medi- 
cinal or surgical procedures applied. 

It must be remembered that synechiae may develop 
following thyrotomy and anterior frontal laryngec- 
tomy, particularly in cases in which electric coagula- 
tion is employed. 

The treatment of synechiae is essentially surgical 
and may be instituted as early as is consistent with 
correction of the symptoms. In cases of disturbed 
phonation, the second or third year appears to be the 
accepted time, whereas in such disturbances as suffo- 
cation, dyspnea, and the like, the time of operation 
will depend on the urgency of their correction. The 
surgical methods employed may require the use of di- 
rect or indirect laryngoscopy with dilatation and 
pinch biopsy. In children, the bronchoscope is pre- 
ferred by some surgeons. Open surgery approaches 
the problem by means of tracheotomy or thyrotomy; 
the latter procedure is used by the author. After exci- 
sion of the synechiae by the electric bistoury, a nylon 
tube is inserted and fixed in situ; it remains for at least 
2 months. In some instances this is replaced by an 
acrylic cylinder after tracheotomy. It must be remem- 
bered that surgical correction is not the final answer 
of therapy; a normal respiration and a reasonably 
serviceable voice should be essential therapeutic ob- 
jectives. Consequently early introduction of phonetic 
management and re-education of articulate sounds in 
the production of the voice should be instituted. 
—Stephen A. Kieman, M.D. 


On the Aryepiglottic Folds. James A. CLEARY. Ann. 
Otol. Rhinol., 1954, 63: 960. 


ALTHOUGH LUSCHKA STATED that the muscle fibers of 
the constrictor vestibuli which extend to the lateral 
margins of the infrahyoid portion of the epiglottis are 
able to produce a necessary infolding of the margins 
in order to produce many phonatory movements, the 
author states it is evident from laryngoscopic observa- 
tions that if the aryepiglottic folds have any part in 
phonation it is a very minor role, and their chief func- 
tion is inseparably connected with the epiglottis dur- 
ing deglutition. 





The act of swallowing is divided into three stages: 
(1) the passage of food from the mouth to the throat, 
(2) the passage over the glottis, and (3) the passage 
through the esophagus into the stomach. In the first 
stage, the movements are voluntary with the excep- 
tion of those of the soft palate. The phenomena here 
take place successively and with little promptitude; 
they are small in number and easily enumerated. In 
the second stage, the phenomena are simultaneous 
and multiplied and are produced with such prompti- 
tude as to be considered as a sort of convulsion. 

The closing muscles of the glottis can prevent the 
entrance of food into the larynx after removal of the 
epiglottis. On the other hand, the epiglottis can pre- 
vent ingress of food into the larynx when the move- 
ments of all the muscles which diminish the size of the 
glottis have been suspended by section of all four 
laryngeal nerves. 

The swallowing sequence was photographed at 
speeds of thirty and sixty frames per second, showing 
that the epiglottis does act as a trap door, sealing the 
entrance to the larynx during deglutition. The epi- 
glottis was observed to bend backward to 30 degrees 
and even 45 degrees below the horizontal so that the 
subject seemed ‘‘to have swallowed his epiglottis.” 
The final tipping of the epiglottis occurs with extra- 
ordinary rapidity. There are definite shortenings of 
the aryepiglottic folds so that the contained muscles 
may assist in pulling the epiglottis down and back, al- 


146 International Abstracts of Surgery - August 1955 





though its descent is probably controlled by both ac- 
tive and passive factors. It is believed that the con- 
strictor mechanism is so efficient that of itself the larynx 
could be protected from the entrance of ingested food. 

The epiglottis may be regarded as a trap door, 
counter balanced by its ligaments. Its backward ex- 
cursion begins with the elevation of the larynx and the 
backward movement of the tongue and it is only this 
beginning movement that is passive. The actual clo- 
sure of the larynx, like all involuntary motions, is ac- 
tive and brought about by the intrinsic muscles, chiefly 
by the muscles of the aryepiglottic folds. The aryte- 
noids are brought together by the adductors. Con- 
traction of the fibers of the aryepiglotticus that end in 
the quadrangular membrane serves to tense the lower 
portion of the aryepiglottic folds; those in the mar- 
ginal portion slide the corniculate cartilages forward 
and shorten the anteroposterior diameter of the larynx, 
and by traction on the epiglottis bring it back so that 
the tubercle closes over the puckered opening. The 
thyroepiglotticus adds its downward pull which fur- 
ther seals the closure of the epiglottis over the tensed 
aryepiglottic folds. If there is an almost insensible con- 
traction of the diaphragm at this instance it would 
serve to seal the closure the more perfectly. 

The author believes that the aryepiglottic folds are 
of utmost importance in the active closure of the 
larynx, and supports his belief by reporting 3 clinical 
cases in some detail. —Robert Turell, M.D. 
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BRAIN AND ITS COVERINGS; CRANIAL NERVES 


Discussion on Head Injuries in Civil Practice. WaAL- 
POLE LEWIN, JOHN GILLINGHAM, and Diana J. K. 
Beck. Proc. R. Soc. M., Lond., 1954, 47: 865. 


GILLINGHAM’S SECTION can be particularly recom- 
mended as a very concise and well illustrated exposi- 


tion of the mechanics of cerebral trauma resulting - 


from the usual deceleration type of head injury. Sur- 
face cortical damage would not appear responsible 
for serious morbidity unless there is associated hema- 
toma formation (extradural, subdural, or intracere- 
bral). In such situations early recognition and evacua- 
tion of the clot is necessary to prevent fatal paren- 
chymal changes, not the result of initial trauma but of 
distortion of intracranial contents by expanding hema- 
toma. The authors postulate a mechanism for focal 
hypothalamic and basal ganglia damage, the usual 
anatomic concomitant of the profound depression of 
sensorium, with autonomic and metabolic disturbance 
seen from the start in the critically injured. The arte- 
rial supply to these areas, perforating branches arising 
from the circle of Willis, is especially subject to dam- 
age by sudden stretch in a shift of intracranial con- 
tents at the time of impact with resultant thrombosis 
and focal infarction in these critical areas. 

Statistics on 1,750 closed head injuries, comparable 
to those reported elsewhere, are presented. The point 
is well made that a significant portion of the 7 per cent 
mortality is found in the group of 5 per cent with com- 
plicating intracranial hematomas. This is a group 
which frequently suffers minimal brain damage from 
the original trauma, yet has its own mortality rate of 
30 per cent. Earlier surgical intervention would be the 
most obvious means of further reducing overall mor- 
tality. This can be achieved by prompt neurosurgical 
attention to any case showing progressive deteriora- 
tion, and, in those areas in which neurosurgical help is 
remote, by the training of general surgeons in the 
techniques of management of extracerebral hema- 
toma. —Frank E. Nulsen, M.D. 


SPINAL CORD AND ITS COVERINGS 


A Follow-Up of the Early Operation for Myelocele 
and eng ge acer on 10 Unselected Cases, 
WiiuraM R, Cuampers. Am. 7. Surg., 1954, 88: 552. 


A FOLLOW-UP on 10 unselected cases of myelocele and 
meningomyelocele treated by early operation is given. 
Although most of the cases were of the type that might 
have been refused surgery according to well accepted 
criteria, the results have been encouraging. 

Early operation has been advocated for all cases in 
which infection is a real danger because of a thin 
covering or because of the possibility of the presence 
of a dural sinus. A second consideration is the finding 
by several authors of factors which would promote 
progressive neurologic deficit later if not found and 
removed at early operation, such as constricting bands, 
lipomas, and hypertrophied filum terminale. 


SURGERY OF ‘THE NERVOUS SYSTEM 





It is pointed out that at present the possibility of a 
developing hydrocephalus is not considered by many 
as a contraindication to operation. An intelligent and 
aggressive attack upon a problem which recurs in 1 of 
every 1,000 births solicits the attention of the medical 


profession. 


— Joseph Ransohoff, M.D. 


Spinal Cord Tumors (I Tumori spinali). O. Matect. 
Boll. oncol., Rome, 1954, 28: 231. 


AN EXTENSIVE ANALYsIS of 99 histologically proved 
cases of tumors of the spinal cord is presented in this 
81 page report. In this same period, 745 brain tumors 
were seen (8:1 ratio). The three histologic types of 
tumors were gliomas, neurinomas, and meningiomas. 
The average age of the patients with gliomas (ependy- 
momas and astrocytomas) was 30 to 35 years. Neurino- 
mas and meningiomas were seen in patients in the 
fourth to sixth decade of life. The sex distribution was 
evident in the group with meningiomas, in which the 
incidence of tumor was found to be four times greater 
in females. 

Developmentally, the areas of the cervical, thoracic, 
and lumbar spine differ slightly but significantly in 
origin. In the cervical area, the neural plaque is dorsal 
to the ectoderm; it invaginates and encircles a central 
canal, and is then covered with ectoderm. In the 
thoracic region, the neural plate develops from the 
ectoderm ventrally and this plate also encircles a cen- 
tral canal. In the lumbar and sacral area, the neural 
plate develops as a solid cord ventral to the ectoderm, 
and later becomes canalized by the medullary canal 
which continues to form the terminal ventricle at the 
distal portion of the sacrum which continues as the 
filum terminale to the terminal bud. Thus epider- 
moids, ependymomas, and angiomas are seen more 
commonly in the cervical cord. The association of 
syringomyelia-glioma in the cervical area may also be 
explained ona developmental basis. Hereditary factors 
were considered significant in such entities as neuro- 
fibromatosis of Von Recklinghausen and diffuse angio- 
matosa of Lindau. 

These tumors are grossly classified as intramedul- 
lary, intradural, and extradural. In the accumulated 
statistics of over 1,200 spinal cord tumors, 20 to 30 
per cent were extradural, 50 to 64 per cent were intra- 
dural, and 8 to 26 per cent were intramedullary. The 
most frequently observed primary extradural tumors 
were sarcomas. Secondary lesions were seen as exten- 
sions from the paravertebral tissues that entered the 
vertebral canal through the intervertebral foramina. 

The typical extramedullary tumor is the neurinoma. 
It is a soft yellow-red spheroidal tumor mass of var- 
iable size usually inserted on the posterior root, anterior 
root, or at the intradural course of the nerve. The 
lesion is usually solitary, encapsulated by connective 
tissue with numerous septa and has a vascular stroma 
with the typical palisading nucleated bipolar cells. 
Fatty and hyaline degeneration with cystic formation 
are commonly seen. Myelinated fibers may also be 
present. 





The meningioma is the most common intradural 
tumor. It is a red, elastic, firm mass of variable size and 
configuration which tends to accommodate its site of 
growth. It is attached at one or more sites to the dura 
and is usually adherent to the dentate ligament. Calci- 
fications are commonly seen. Intramedullary lesions 
may be vascular tumors, dermoids, or gliomas. The 
vascular tumors comprise about 5 per cent of the 
intramedullary lesions and are only seen above the 
level of the fifth and sixth dorsal vertebrae. There is 
usually a communication outside the dura and there 
are areas of hyaline degeneration. Intramedullary 
metastatic tumors are exceptionally rare, and those re- 
ported have come from the lung, breast, kidney, thy- 
roid, and adrenals. 

Seventy-three cases of sarcomatosis of the meninges 
have been reported in the literature, and over half of 
these are associated with other primary tumors in the 
vertebral canal. Epidermoids, dermoids, and terato- 
mas are seen most commonly in the lumbosacral 
spine, and are related to developmental defects. 
Gliomas of the spinal cord constitute about 25 per cent 
of spinal cord tumors. Ependymomas are the most 
common of these tumors; they are located in all seg- 
ments of the cord. Histologically, the cuboidal cells 
are arranged around canaliculi, and in other forms 
cords of cylindrical canals can be seen with an occa- 
sional blepharoplast. In the glioma group, astrocyto- 
mas are next in frequency, having the same histology 
as the cerebral types. About 7 cases of oligodendro- 
gliomas have appeared in the literature. 

All of the lesions produce medullary compression. 
This results in an alteration in size and shape of the 
spinal cord, and secondary vascular dilatation, con- 
gestion, and ultimately occlusion. Histologically, inter- 
stitial edema and petechial hemorrhages are seen 
with demyelinization and sclerosis. The nerve roots are 
also placed under tension and produce secondary de- 
generative changes in the nerve fibers. 

Symptomatically, spinal cord tumors produce pain 
as their first symptom. The sharp, radiating radicular 
pain accentuated by coughing and sneezing is due to 
stretching of the nerve roots. Spinal pain is a rather 
constant dull ache occurring on the side of the tumor; 
it radiates along the dura and is aggravated by flexion 
of the neck, thereby placing tension on the meninges. 
Radicular motor disturbances may be present in the 
form of spasms and fasiculations, with lower motor 
neuron signs. This is usually followed by medullary 
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tract disease which is manifested by disturbances of the 
pyramidal and sensory systems. Sphincteric disturb- 
ances usually occur late in the disease. Involvement 
of the sympathetic nervous system has also been de- 
scribed in the form of peripheral edema, vasomotor 
paralysis, and cardiorespiratory changes. Local pain 
on pressure over the involved vertebra and secondary 
scoliosis and kyphosis of the spine may also be present. 
Spinal fluid examination will usually reveal some alter- 
ation of the manometric determinations. Ultimately, 
these tumors will produce a complete block to jugular 
compression. 

The author stresses the importance of detecting 
partial blocks by withdrawing of fluid and then meas- 
uring the pressure. If the pressure does not restore 
itself to normal levels, one should suspect an obstruc- 
tion. If this procedure is followed by an acute aggrava- 
tion of symptoms, the diagnosis is confirmed. The 
spinal fluid may be xanthochromic, the Froin reaction 
is positive, and the protein content is usually in- 
creased. 

The diagnosis of tumor of the spinal cord is usually 
suspected on the history and physical examination. 
Electromyographic studies may reveal the presence of 
degenerative changes in the peripheral nerves. Roent- 
genograms of the vertebral column should be taken 
to determine if there is any widening of the inter- 
peduncular space and the intervertebral foramina. 
Myelography is the final step in confirming the diag- 
nosis and should always be done to determine the exact 
level of the lesion. 

In the differential diagnosis one must consider 
Pott’s disease, herniation of the intervertebral disc, 
adhesive arachnoiditis, multiple sclerosis, and syringo- 
myelia. 

The therapy of these lesions is surgical exploration, 
which results in a three-fold benefit. It allows de- 
compression and relieves pressure’on the spinal cord. 
The tumor is identified in the majority of the cases 
and successful resection of the lesion can be ac- 
complished. In the glioma group, the author advocates 
the use of roentgen therapy postoperatively. The ad- 
ministration of 2,400 to 3,600 roentgens in one port is 
recommended. 

The operative mortality for all the cases reviewed in 
the literature was 14 per cent. This article does not in- 
clude an evaluation of the postoperative results nor 
data concerning the prognoses. 

—Roland A. Manfredi, M.D. 
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SURGERY OF THE THORAX 


CHEST WALL AND BREAST 


A Conservative Treatment of Pectus Excavatum in 
the Young; a Preliminary Report. Harry G. Fisn, 
Jr., Ropert H. Baxter and Rosert E. Moran. 
Plastic & Reconstr. Surg., 1954, 14: 324. 


PECTUs EXCAVATUM is a congenital deformity which, in 
infancy and childhood, rarely produces symptoms of 
any grave severity. In the authors’ opinion, if the de- 
formity is not corrected at the earliest opportunity, 
cardiac and pulmonary malfunction may result. Seri- 
ous cosmetic deformity may occur as well as irreversi- 
ble rib and spine changes. 

In analyzing the various surgical procedures appli- 
cable to the correction of this deformity, the authors 
have sought to devise a procedure which is less time- 
consuming, with lower morbidity and mortality, and 
in which the end result would be a satisfactory eleva- 
tion of the sternum and costal cartilages to a more 
normal position. They believe that if the deformity 
could be corrected in infancy the resultant flat, thin 
chest, deformed ribs and spine, and the more disturb- 
ing cardiorespiratory symptoms could be obviated. 

The authors have been unable to distinguish the 
“progressive” process from the “nonprogressive”’ 
process, and therefore apply traction as early as possi- 
ble in an effort to obviate the irreversible changes 
which so frequently occur later on. 

The 10 cases reported here were asymptomatic as 
regards dyspnea and cyanosis at the time of admission 
and at no time had the patients shown any symptoms 
of cardiorespiratory encroachment; therefore, the pro- 
cedure was done for prophylactic purposes only. 

Wire sutures of suitable strength are introduced 
through the depressed portion of the sternum and 
beneath the adjoining costal cartilages, with use of a 
fairly heavy curved needle. The wires are then fixed 
to space bars which are constructed of aluminum tub- 
ing. These bars are in turn attached to an aluminum 
cage by rubber bands. The cage may be made of any 
light material of suitable strength. Traction is applied 
for a period of from 3 to 6 weeks, and combinations of 
traction to various sutures may be easily instituted 
merely by releasing and tightening selected rubber 
bands. 

The ages of the children ranged from 4 months to 6 
years. Six of the children had a history of frequent 
upper respiratory infections during infancy. 

These studies were carried out at the Bolling Air 
Force Base Hospital, Washington, D.C., during the 
past 2 years. The follow-up study on the group of pa- 
tients presented in this preliminary report will un- 
doubtedly prove of great interest to those interested in 
this condition. —F. W. Pirruccello, M.D. 


Some Observations Concerned with Carcinoma of the 
Breast. MARLYN W. MILLER and EucENE P.’PENDER- 
crass. Am. J. Roentg., 1954, 72: 942. 


THE PRESENT REPORT represents the third of a series 
of five reports based on data obtained from a statistical 





analysis of 1,034 patients with carcinoma of the breast, 
who were seen at the Hospital of the University of 
Pennsylvania during the years 1923 to 1943. 

The first part of the study included the gross sta- 
tistics of survival for 1,029 of these patients when 
treated by the general methods of operation and/or 
irradiation. The second part included the results of 
radiation treatment combined with operation. 

The third part of the study is concerned with an 
analysis of irradiation for recurrences of metastases, 
the effect of castration, and the effect of the size of the 
original tumor on survivals. The data are grouped in 
seventeen tables. Four hundred and twenty-three pa- 
tients, or 41 per cent of the total number available for 
analysis, had a local recurrence. Of these, 256 were 
treated by operation or irradiation for the local recur- 
rences, and 167 were not treated. Twenty-five per cent 
of those who were treated and 22.6 per cent of those 
not treated survived 5 years. Ninety-three per cent of 
those treated had distant metastases and 90 per cent 
of those not treated had demonstrable distant metas-~ 
tases. It is of interest that among the 606 patients in 
whom local recurrence did not develop, 359 devel- 
loped distant metastases. 

In the investigation of ovarian function in patients 
with breast carcinoma, it was observed that those pa- 
tients who had not reached the menopause had a 
slightly better 5 year survival (5.7 per cent) than 
those who had reached the menopause. This may be 
due to the fact that the premenopausal patients report 
earlier for treatment rather than to the status of ovar- 
ian function. It was noted that 5! patients had been 
castrated by irradiation or oophorectomy before the 
diagnosis of breast carcinoma was made and their 5 
year survival was no better than the average for the 
whole series of 1,029 patients, viz., a 5 year survival 
of 35.5 per cent. Similarly those patients who were 
castrated therapeutically following the diagnosis of 
breast carcinoma made no significant addition toa sur- 
vival of 5 years. However, castration done for local 
recurrences or metastases had a beneficial effect on 
the local lesions in 18 of 53 patients. Of interest was 
the discovery, in 16 patients, of a breast carcinoma 
during pregnancy or lactation. Seven of these 16 pa- 
tients survived 5 years. 

The size of the original tumor of the breast was 
correlated with the 5 year survival. The findings were 
similar to those noted in the first and second parts of 
the study where correlations were made according to 
Portmann’s Four Group, Richards’ Five Stage, and 
Richards’ Clinical Index of Malignancy. The 5 year 
survival decreased directly as the size of the original 
tumor increased. Nevertheless the presence of a small 
tumor was no sure guarantee of survival, regardless of 
the therapy used. Those patients having a small tumor 
were submitted to operation only, and those patients 
having larger tumors were submitted to operation and 
irradiation, or irradiation only. 

An additional correlation between the size of the 
breast tumor, the patient’s statement of the duration, 





and the 5 year survival showed that there is a great 
difference in growth rates of tumors of the breast: 
therefore, one should consider growth rate as well as 
size of tumor in estimating the prognosis. In general, 
those patients having a short duration of symptoms 
before reporting to the hospital had a better survival 
than those who delayed; for example, for those re- 
porting in 2 weeks, 57.3 per cent had a 5 year sur- 
vival, and for those reporting within 6 to 11 months, 
32.7 per cent survived for 5 years. 


Current Problems in the Handling of Mammary Car- 
cinoma (Aktuelle Probleme der Behandlung des 
Mammacarcinoms). R. WANKE. Langenbecks Arch. u. 
Deut. Lschr. Chir., 1954, 279: 85. 


THIS ARTICLE encompasses a rather complete review 
of the current techniques used in treating breast can- 
cer. The author relies on the world literature, his own 
rather extensive experience at the Kieler Clinic, in 
Kiel, and extensive statistical summaries. Each of the 
methods of treatment considered is accompanied by 
a brief history, with mention of the currently accepted 
techniques, and some discussion of both the clinical 
and pathologic reasoning behind them, The incidence 
of breast carcinoma has increased 70 per cent in 
Sweden during the past 20 years, and there have been 
comparable though lesser increases in other countries. 

In evaluating preoperative and postoperative x-ray 
therapy, 36,000 cases have been collected from the lit- 
erature and the results are presented in tabular form: 


—— Survival time _— 


5 Years 10 Years 
Therapy Per cent Per cent 
Radical operation only.............. 35 26.6 
Radical operation and postoperative 
Eetaly TAMAR 6:56:06 sisiv nis bvwaise eo 46.8 29.6 
Preoperative x-ray therapy plus radical 
operation and postoperative x-ray 
MIEN ooo crass es aww es soe 55 ? 
Untreated (778 cases)...........005- 13 4 


These figures speak for themselves and lend strong 
support to the value of irradiation in addition to sur- 
gery. It is pointed out that there are many recur- 
rences during the interval between 5 and 10 years, es- 
pecially in patients treated by irradiation, so that the 
10 year results with and without irradiation will be 
very close. Harrington, in 5,407 cases, found no dif- 
ference at 10 years between the two groups. The au- 
thor favors intensive preoperative, and less intensive 
postoperative irradiation. 

The author advocates excisional biopsy. He con- 
tends that there is a 2 per cent chance that a benign 
breast tumor will change later into a breast carcinoma. 
This would be two or three times the expected inci- 
dence in women of the same age. 

In an anatomical discussion the author points out 
that axillary spread may extend rather directly to 
Halsted’s node and that this node is also reached di- 
rectly by way of the transpectoral route. The inter- 
costal spread, usually to the second space, often passes 
directly into the blood stream, into the paravertebral 
nodes of both sides, and at the first interspace directly 
from one side to the other. Involvement of the inter- 
costal nodes was present in 10 to 15 per cent of stage 1 
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cancers—twice as frequently in medial as in lateral 
lesions. In stage II cases involvement of the inter- 
costal nodes was present in 30 per cent of lateral 
lesions and in 50 per cent of medial lesions. In 22.6 per 
cent of stage II cases the supraclavicular nodes were 
involved. 

The superradical operations of Wangensteen, Ur- 
ban, and others are discussed. It is pointed out that 
preoperative x-ray therapy will not make inoperable 
cases operable. Haagensen’s idea of preoperative bi- 
opsy of the supraclavicular and third intercostal nodes 
before doing superradical surgery is considered sound, 
Molinero’s interthoracoscapular resection is frowned 
upon. The author favors the usual radical operation 
over McWhirter’s technique. He believes that Wan- 
gensteen’s approach does not offer enough additional 
chance of cure to warrant the magnitude of the pro- 
cedure, and that resection of the intercostal nodes in 
early cases will bring the 5 year cure rate up to 75 per 
cent. He states further that one must pay considerable 
attention to the concept of operability and inopera- 
bility, and that each case must be considered indi- 
vidually. 

Siegert in 1952 reported an average increase of 1 
year and 4 months without relapse or recurrence if a 
concomitant x-ray castration was carried out at the 
time of surgery. Gordstejn reported a 5 year survival 
of 7.2 per cent for generalized carcinomatosis, achieved 
by the administration of x-rays to the ovary and pi- 
tuitary gland. The author’s over-all concepts of the 
use of hormones, surgical or x-ray castration, and 
adrenalectomy are in line with our American thoughts 
at present. He believes that the advocates of total 
hypophysectomy will gain few followers. Although 
much benefit has been obtained with hormones in a 
number of cases over long periods of time, an average 
period of 6 to 8 months’ palliation is all that should be 
anticipated. —Robert C. Combs, M.D. 


Carcinoma of the Breast; Results of Surgical Treat- 
ment Followed by Postoperative X-Ray Treatment 
(1931-1945).W. F. Wassink. Arch. chir. Neerl., 1954, 
6: 177. 


THIS EXCELLENT STuDY of carcinoma of the breast was 
designed (1) to objectively review the results of sur- 
gical and radiologic treatment, (2) to re-evaluate the 
indications and methods of treatment, and (3) to 
further study the factors of prognosis, particularly 
grading and staging. This latter problem is related 
to biologic behavior, natural history, and the progress 
of the disease. The follow-up in this study was ex- 
ceedingly good despite the almost insurmountable 
difficulties incident to the dislocation of populations 
during the war years. Data are presented both as 
corrected and uncorrected figures which give a better 
understanding of the value of the methods which were 
used. The operative mortality was low—only 0.5 
per cent. 

Only female patients with carcinoma were selected 
for this follow-up study. All pathologic specimens were 
examined together with the axillary nodes, which 
were excised en bloc. In this specific group there were 
362 cases within a much larger group of 985 patients 
who were observed during the period between 1931 
and 1945. The 362 patients selected for this particular 











r= 
al 
er 
re 


le 


pi- 
the 
ind 
hts 
ytal 
igh 
na 
age 
| be 


eat- 
ent 
54, 


was 
sur- 
the 
| to 
arly 
ited 
Tess 
ex- 
able 
ions 
1 as 
tter 
vere 


cted 
vere 
hich 
vere 
ents 
931 








follow-up study were those treated by a modified rad- 
ical mastectomy and postoperative roentgen therapy. 
Criteria of inoperability were carefully reported. The 
operation was conservative in that the pectoralis 
minor muscle was not excised and only a limited 
amount of skin was removed. The technique of post- 
operative roentgentherapy was carefully described. 
The results obtained were in accord with the classi- 
fication or staging of the disease based upon involve- 
ment of the axillary nodes. The clinical data with 
regard to duration of the disease, size of the tumor, 
and course of the disease were tabulated. The total 
uncorrected 5 year survival rate was 56 per cent. 
The complete results were discussed at length and 
very carefully tabulated. It was concluded that irra- 
diation is useful in the prevention of local recurrences, 
that the present form of treatment is satisfactory, and 
that an extended operation should be contemplated 
only when primary dissemination to the parasternal or 
supraclavicular nodes is considered likely. However, 
some changes in the method of roentgentherapy are 
indicated if irradiation is to be considered as curative 
for supraclavicular or parasternal metastases. 
—Edward F. Lewison, M.D. 


Survival of Patients with Carcinoma of the Breast. 
Rosert G. SMALL and ARTHUR M. Dutron. 7. Am. 
M. Ass., 1955, 157: 216. 


Tuisstupy represents the complete survival experience 
of patients with carcinoma of the breast in a single 
hospital. Results for breast cancer are reported in 
complete survival curves rather than in percentages 
of 5 year ‘“‘cures.” All patients with histologically 
proved breast cancer were included in this study, 
which made a total of 1,008 patients seen at the 
University of Rochester. 

The authors conclude that “‘when considered by 
itself, the radical mastectomy operation leaves much 
to be desired from the standpoint of long-term sur- 
vivals.”” Age was found to be a most important factor 
in the survival of patients with breast cancer. A gross 
similarity between the survival curves of the entire 
group who had radical mastectomy and the entire 
group treated by nonradical measures was noted. 
However, radical surgery appeared to have enhanced 
the prognosis in 14 per cent more of the patients than 
nonradical measures. 

Analysis of the survivals of patients with carcinoma 
of the breast treated by radical mastectomy and by 
more conservative nonradical measures was com- 
pared by means of the Berkson-Gage formula. It was 
concluded that in a group of cancer patients as a 
whole the distribution of death “‘is as if a few die at 
normal rates while the majority die at increased 
rates.” —Edward F. Lewison, M.D. 


TRACHEA, LUNGS, AND PLEURA 


The Technique of and Indications for Segmental Re- 
section in Lung Surgery (Technik und Indikationen 
zur Segmentresektion in der Lungenchirurgie). G. 
ag or Langenbecks Arch. u. Deut. schr. Chir., 1954, 


Tue autHor, of the Surgical Department of the Uni- 
versity of Marburg, Germany, discusses the technique 
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of, and the indications for, segmental lung resection. 
In appropriate cases segmental resection is definitely 
preferable to lobectomy or pneumonectomy as it per- 
mits the preservation of much healthy lung tissue and 
a definitely lower incidence of postoperative compli- 
cations than lobectomy. Furthermore, in bilateral 
pathologic processes segmental resection can be done 
on both lungs without unduly reducing the volume of 
functioning lung tissue. 

The technique is discussed briefly. The writer uses 
the method of Overholt, Woods, and Ramsay. After 
ligation of the segmental artery, vein, and the seg- 
mental bronchus, the intersegmental veins are used as 
landmarks to separate the segments from each other. 
As the intersegmental vein drains the blood from the 
two adjacent segments it must always be preserved 
and left with the remaining segment to prevent con- 
gestive hyperemia in the peripheral areas of the re- 
maining segment. The branches from the involved 
segment are ligated individually and severed. 

In contrast to other surgeons, the author prefers to 
ligate and sever the artery before isolating the bron- 
chus. In ligating the blood vessels the surgeon should 
be most careful not to ligate by mistake a vessel not 
belonging to the resected segment. Whereas the erro- 
neous ligation of an artery does not have too serious 
sequelae, the ligation of a vein draining portions of the 
remaining lung tissue may cause congestive hyper- 
emia, hemorrhage, and edema of the alveoli, the alve- 
olar ducts, and the bronchioli, as has been proved by 
animal experiments. To prevent such serious compli- 
cations the author ligates the branches of the seg- 
mental vein only during isolation of the segment after 
ligation of the artery. At this stage it is easy to identify 
correctly the segmental vein, and no errors will occur. 
In some cases, especially in tuberculosis, inflammatory 
adhesions and distortions make it extremely difficult 
to identify the boundaries of the segment. In these 
conditions lobectomy is preferable to segmental resec- 
tion. 

The writer discusses a series of 84 segmental resec- 
tions performed at the hospital. They included bron- 
chiectases (2 cases), lung cysts (3 cases), chronic car- 
nifying pneumonia, and suspicion of carcinoma in 
which the segmental resection was done to obtain a 
biopsy and lobectomy was performed immediately 
when the histologic examination during the operation 
revealed malignancy (5 cases). In 2 cases the inter- 
vention was done for foreign bodies with suppuration, 
and in 2 others for circumscript chronic lung abscess. 
The overwhelming majority (70 cases) were various 
forms of lung tuberculosis. 

Segmental resection of bronchiectases is very suc- 
cessful if conservative treatment fails to bring about 
definitive improvement. The disease is often limited to 
certain segments, most frequently the basal segments 
of the lower lobes. Careful spirometric and other 
functional tests must be done before the operation is 
decided upon to avoid respiratory insufficiency after 
the intervention. 

In chronic lung abscess, segmental resection is rarely 
advisable because of the danger of postoperative em- 
pyema. 

Other indications for segmental resection were 
enumerated although the author did not observe these 





152 International Abstracts of Surgery - August 1955 


conditions. They were isolated tumor metastases, be- 
nign tumors, mycoses, and arteriovenous fistulas. 

A large portion of the article is devoted to segmental 
resection or lobectomy in lung tuberculosis. To obtain 
good results the patients should be screened carefully 
as to localization and extent of the tuberculous proc- 
ess and the time of the intervention should be deter- 
mined according to the general condition, the weight, 
sedimentation rate, and plasma proteins. Repeated 
tomograms should be done at intervals of several 
months to determine the activity of the process. A fo- 
cus is considered as inactive if for the last 6 months no 
clinical, roentgenological, or bacteriological signs of 
activity are found. Ulcerating processes of the bron- 
chial mucosa and resistance to tuberculostatic drugs, 
es vecially streptomycin, are contraindications to surgi- 
cal treatment. Postoperatively, a strict rest cure of at 
least 6 months in a sanitarium is necessary. 

The cases operated on by the author included: tu- 
berculoma (12 cases), isolated cavities not fit for col- 
lapse therapy because of their localization or because 
of rigid walls (29 cases), multiple caseous and nodular 
foci in the apex (5 cases), residual cavities after col- 
lapse therapy or drainage (10 cases), and residual foci 
after empyema or infected pneumolysis cavities with 
external or internal fistula (5 cases). 


— Werner M. Solmitz, M.D. 


HEART AND PERICARDIUM 


Pericardiocelomic Cysts (Quistes pericardiocelomicos). 
R. C. Boraaina. Clin. torax., 1954, 6: 19. 


Amonc 18,000 patients registered at the Institute of 
Thoracic Surgery and Tuberculosis, 4 patients were 


operated upon for pericardiocelomic cysts. The diag- 
nosis was confirmed by histologic examination. After 
a brief study of the pathology and the roentgeno- 
grams surgery was recommended. 

The first patient, a 44 year old male, was awakened 
in the night by a sharp pain in the left breast. The 
pain disappeared 2 hours later, but the next day the 
patient submitted to a roentgenological examination 
of the chest, which revealed an opacity at the left 
phrenopericardiac angle. Artificial pneumothorax and 
pneumoperitoneum were also done for further radio- 
logic study of the thoracic tumor and no connection 
with the lung was observed. 

The patient was operated upon and the thorax en- 
tered through the seventh interspace. A cystic tumor 
of 10 by 8 by 6 cm. was found at the anterior phreno- 
cardiac angle, and adherent to the pericardium; its 
walls were transparent and it contained yellowish 
liquid. Several blood vessels entering the tumor were 
ligated and severed, and the tumor removed. Eleven 
days later the patient left the hospital in good condi- 
tion. Histologic examination disclosed a celomic cyst. 
The patient has been free of symptoms for over 14 
months. 

The second patient was a woman 75 years of age. 
For over 3 years she had been suffering from dyspnea 
on exertion. This had become worse during the last 4 
months. Thorough roentgenologic examination dis- 
closed a tumor in the upper mediastinum. The pa- 
tient was operated upon under local anesthesia; 
through a right anterior thoracotomy a cystlike tumor 


was exposed in the upper mediastinum; aspiration 
yielded an opalescent liquid. The cyst was adherent 
to the pericardium but its cavity had no communica- 
tion with the latter. A biopsy was done and the cyst 
closed. The patient left the hospital 10 days later. 

The third patient, a 53 year old female, came to the 
hospital because a routine roentgenologic examina- 
tion done elsewhere had disclosed an opacity at the 
right anterior phrenocardiac angle. Following a com- 
plete examination, the diagnosis of a pericardiocelo- 
mic cyst was made. A right posterolateral thoracotomy 
was done, with removal of the seventh rib. A cyst 5 
by 6 cm. was removed from the pericardium and dia- 
phragm. Histologic examination confirmed the pre- 
vious diagnosis. The patient left the hospital in good 
condition, 12 days later. 

The fourth patient, a man 47 years of age, had 
undergone a radiological examination of the chest 
after convalescing from an infectious condition not 
clearly diagnosed, with fever, chills, and abdominal 
pain radiating to the lumbar region. 

Roentgenologic examination showed a tumor at 
the base of the right hemithorax. Following a series of 
examinations, a tentative diagnosis of pericardiocelo- 
mic cyst was made. A thoracotomy through the left 
fifth interspace revealed a cyst 12 by 7 cm., adherent 
to the pericardium at the phrenocardiac angle. The 
cyst was removed. 

Histologic examination was not performed. 

The patient left the hospital in good condition 26 
days after operation. — Joao B. Vianna, M.D. 


The Surgical Correction of Mitral Insufficiency by 
the Use of Pericardial Grafts. CuHares P. Barney, 
Wituram L. Jamison, Atvin E. Baxst, Houck E, 
Botton, and Others. 7. Thorac. Surg., 1954, 28: 551. 


Measures designed to overcome an actual or relative 
lack of valvular substance have gained prominence. 
The transventricular placement of a loosely swinging 
tissue hammock composed of an inverted vein seg- 
ment, strengthened by a centrally placed strip of 
fascia or tendon has been employed. A modification of 
this technique, applying a pedicle tube prepared from 
pericardium loosely across the ventricular aspect of 
the incompetent mitral orifice, was used. It was rea- 
soned that such tissues loosely placed on the ventricu- 
lar aspect of the mitral valve would tend to swing into 
the orifice, tamponading it, during each ventricular 
systole. During diastole it would fall away from the 
mitral aperture to permit ventricular filling. Such 
hammock valves initially worked well, mechanically. 
However, their placement resulted in a high operative 
mortality (38 per cent in 52 cases). This was, in part, 
related to the trauma to the already overburdened 
and dilated left ventricle which easily went into a state 
of standstill or ventricular fibrillation, and partly to 
an initial tendency toward swelling of the graft, which 
on a few occasions (due to its increased bulk) pro- 
duced significant displacement of the ventricular con- 
tents. More serious was the not infrequent production 
of a poorly understood hemorrhagic syndrome in 
which all cut surfaces would ooze fatally, in spite of 
replacement therapy or reoperation. 

These grafts become replaced partially by fibrous 
connective tissue and shrink to perhaps two-thirds of 

















each former dimension. Hence, the newly created 
valvular action becomes abolished in time. For these 
various reasons, the procedure of “‘transventricular 
pericardial tamponade” was finally abandoned as 
clinically unsatisfactory as well as operatively dan- 
gerous. ; ? 

Moreover, it was found that of the patients with 
mitral stenosis, treated by commissurotomy alone, 
surgical valvular separation was limited to the ante- 
rior commissure in 64.9 per cent of the cases, and to 
the posterior commissure in 1.9 per cent. An effort 
was made then to devise a means of restoring the 
valve aperture, in cases of significant mitral regurgi- 
tation, to one in which the full-sized transverse por- 
tion of the central channel, and one full-sized pe- 
ripheral segment could be assured. Whereas the ante- 
rior peripheral segment often is adequately open, as 
in insufficiency due to annular dilatation, all cases 
with coexistent mitral stenosis will require prior valve 
enlargement by anterior commissurotomy. 

To correct this situation, valvular suturing by 
transventricular passage of a threaded probe was em- 
ployed. The technique, however, proved dangerous in 
application. 

The manipulation of threading a pericardial strip 
through puncture wounds in the leaflets and passing 
the free end through an “eye,” creating a noose, while 
attaching the other end to the ventricular wall, re- 
sulted in incessant repeated strain caused by the 
ventricular contracture, and in rupture of the peri- 
cardial strip. 

Because of the inherent danger of inserting a pros- 
thesis within the circulatory system, attention was 
directed toward placement of a tissue graft within the 
cardiac chambers, particularly since considerable 
knowledge had been already acquired concerning 
their fate when used in this respect. 

By employing an. instrument developed on the 
principle of the looper, and called the “mitral stitcher,”’ 
suturing of the mitral valve by a purely transatrial 
approach was facilitated. A second advantageous step 
was found in the selected use of the Gemeinhardt 
pump which permits a satisfactory method of partial 
left ventricular by-pass. These two available helps 
have broadened the surgical approach significantly to 
include cases which were previously considered inop- 
erable or at least incorrectible. 

Definitive surgery includes entrance through the 
left auricular appendage and exploration of the valve 
to determine the type and amount of insufficiency, the 
necessity and probable success of corrective surgical 
measures, and the advisability or necessity of perform- 
ance of a preliminary commissurotomy. 

A full length, fairly broad strip of the pericardial 
sac is removed from the region anterior to the left 
phrenic nerve. Depending upon the character of the 
valve and the opening, the strip is applied as an 
oblique approximating suture between the portions of 
the valve edges making up the posterior peripheral 
segment of the orifice, or, when the defect warrants it, 
a second strip is fluted on the first as an “‘accordion- 
pleated” mass or central plug. A nylon suture now 
fixes the plug in its proper place, employing the mitral 
stitcher. The nylon may be replaced subsequently 
with the pericardial strip. 
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Of the 156 patients operated upon, 44 have died, 
a mortality rate of 28.2 per cent. 
—Stephen A. Zieman, M.D. 


Some Hemodynamic Effects of the Hufnagel Opera- 
tion for Aortic Regurgitation; Studies in Models 
and a Patient. Vicror A. McKusicx, Donatp P. 
Haun, James R. BraysHaw, and J. O’NeaLt Hum- 
PHRIES. Bull. Johns Hopkins Hosp., 1954, 95: 322. 


AN INGENIOus and simple apparatus has demonstrated 
many features of diastolic arterial pressure, and has 
been used to study the effects of alterations in the 
length (and volume) of an elastic tubular system on 
the rate and volume of a leak in the system. The 
device is analogous to an aorta which regurgitates 
through an insufficient aortic valve during diastole. 
The Hufnagel ball valve, inserted into an aorta distal 
to the left subclavian artery, changes the length and 
volume of the proximal great artery system. The sub- 
sequent changes in the volume of regurgitation, in the 
diastolic pressure, and in the diastolic murmurs may 
be compared with the changes induced by clamping 
the rubber tube system devised for this experiment. 

The authors demonstrated that shortening the sys- 
tem effected a remarkable decrease in the total volume 
of regurgitation, an effect more marked as the duration 
of diastole was increased. The decrease of regurgita- 
tion lessens the work load of the heart; however, the 
ratio of the volume of regurgitation to the volume of 
the system proximal to the valve is increased. The 
proportionate increase of emptying causes a more 
rapid and a more marked decrease of diastolic pressure 
in the proximal tubes. There is an increase in systolic 
pressure above the valve which is not explained by the 
experimental device. The fall in diastolic pressure 
yields less effective coronary blood flow. That mav 
explain the failure to improve the anginal symptoms of 
a patient who had a Hufnagel ball valve operation 
as part treatment for severe aortic valve insufficiency. 

The change in diastolic pressure and the reduction 
in total regurgitation are reflected by the measurable 
shortening and dampening of the diastolic murmur. 
Certain splitting of valve sounds may be explained 
by nonsynchronous closure of the leaflets. That is 
demonstrated by split-sounds heard over the Hufnagel 
valve, caused by an uneven settling of the ball against 
the abutments provided for it in its casing. 

It may be concluded that the benefit obtained from 
the Hufnagel ball valve operation must be a balance 
of decrease of work load against a decrease of coronary 
blood flow. Furthermore, if the proximal reservoir 
were reduced by inserting the valve closer to the heart, 
the diastolic flow to the coronary system would be 
reduced below a tolerable volume. 

—Leonard D. Rosenman, M.D. 


Aortic Arch Resection and Grafting for Aneurysm 
Employing an External Shunt. ALLAN STRANAHAN, 
Ravpu D. Atiey, WituiaM H. SEwELL, and Harvey 
W. Kauss. J. Thorac. Surg., 1955, 29: 54. 


THE PRESENT report contains the histories of 2 patients 
with aneurysm of the thoracic aorta, who were treated 
by surgical excision and implantation of an het- 
erologous aortic graft. With the first procedure the 
aortic blood flow was shunted away from the operative 








site for a period of 6 hours and 45 minutes during 
which time seven major vascular anastomoses and 
three vascular suture lines were made. Clinical evidence 
indicates that clamping of the distal aorta should be 
done except in aneurysms associated with coarctation 
and their concomitant collaterals. Although a shunt 
permits careful deliberate surgical dissection, its use 
introduces an additional morbidity factor. Hind- 
quarter paralysis following clamping of the descending 
aorta may be due to the following factors: the dura- 
tion of obstruction; the number of blood vessels ligated 
in mobilizing the lesion; the level of obstruction, the 
risk decreasing the greater the distance from the left 
subclavian artery; and the metabolic requirements of 
the tissues distal to the obstruction. 

Hypothermia or refrigeration of the spinal cord is 
suggested for the prevention of hindquarter paralysis 
following occlusion of the thoracic aorta. However, 
hypothermia may cause ventricular fibrillation or 
cardiac standstill in adults. It is recommended that the 
caliber of the shunt should approximate the lumen of 
the vessel by-passed in order to avoid ischemia of the 
renal and spinal viscera. Shunts placed in older-age 
patients with coronary disease or hypertension may so 
increase the work imposed on the heart that myo- 
cardial failure may ensue.—B. G. P. Shafiroff, M.D. 


Pulmonic Valvular Stenosis; Results and Technique 
of Open Valvuloplasty. Henry Swan, Henry C. 
CLEVELAND, Hetmut MUELLER, and S. GILBERT 
Biount, Jr. 7. Thorac. Surg., 1954, 28: 504. 


Many PATIENTs with pulmonic valvular stenosis are 
asymptomatic for long periods, but in the more pro- 
nounced cases, the great workload imposed upon the 
right ventricle results in progressive hypertrophy and 
later in cardiac failure and death. Therefore, when 
the anomaly is identified, surgery is always considered 
after evaluation, and the authors recommend opera- 
tion whenever the right ventricular systolic pressure 
exceeds 75 mm. Hg and there is a characteristic 
abrupt pressure gradient across the pulmonary valve, 
irrespective of the presence of symptoms. The authors, 
after reviewing the reports of other writers on the re- 
sults of transventricular operations on the pulmonary 
valve in pure valvular stenosis, believe that the results 
of this operation are variable and that the operation 
fails in many cases to relieve the stenosis. Although 
clinically, good results appear to be present, pressure 
studies : reoperatively and postoperatively do not 
reveal the desired results. The authors believe that 
transventricular valvulotomy in the hands of several 
competent cardiac surgeons at this time fails to accom- 
plish the desired result in many instances. They fur- 
ther state that although the pulmonary stenosis may 
have been modified somewhat, the patients who have 
residual right ventricular systolic pressures of 60-150 
mm. Hg have not been adequately relieved of their 
disease and do not have a normal prognosis. 

The authors report 7 cases of pure pulmonic valvu- 
lar stenosis with intact ventricular septum in which 


pulmonary valvuloplasty had been done under direct | 


vision during hypothermia. 


They believe that the operation uniformly restores 


essentially normal hemodynamics, and present the 
preoperative and postoperative studies of 5 cases to 
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bear this out. These studies reveal completeness of 
the reduction in the right ventricle pressure and almost 
complete elimination of gradient across the valve. 

The technique of the valvuloplasty is given with 
emphasis placed on incising the valve from the lumen 
all the way to the valve ring in two places, 180 degrees 
apart. If the rim of the lumen is thickened, the distal 
segment of the valve is excised. After the plastic pro- 
cedure the valve consists of two cusps with complete 
commissures. 

After convalescence the thrill present preopera- 
tively in the second left intercostal space disappeared 
entirely and the harsh systolic murmur decreased 
markedly in intensity. The second heart sound, pre- 
viously decreased or absent, was of normal intensity. 
A diastolic murmur in the third left intercostal space, 
low in pitch and rough, and about grade 2 in inten- 
sity, was heard in 4 of the 5 patients. Electrocardio- 
grams showed decreased right ventricular hyper- 
trophy. Chest films revealed an increase in heart size 
in all 5. This occurred immediately after surgery and 
did not progress in the months that followed. All the 
children were asymptomatic. The appearance of a 
diastolic murmur in the pulmonic area in 4 of the 5 
children strongly suggested the creation of some 
degree of valvular insufficiency, and it is probably 
possible in many cases to avoid insufficiency by shap- 
ing a bicuspid valve which will close adequately. 

It is the opinion of the authors that the relief of the 
stenosis is the primary objective of the operation and 
should be achieved even at the expense of slight or 
moderate insufficiency. Insufficiency should not be 
deliberately disregarded in the plastic repair, but 
elimination of the stenosis by complete incision across 
the funnel-shaped valve is a sine qua non of the pro- 
cedure. —Robert Paradny, M.D. 


ESOPHAGUS AND MEDIASTINUM 


The Conservative and Surgical Management of 
Benign Strictures of the Esophagus. Pau. H. Houin- 
GER, KenneTH C. Jonnston, WiLuts J. Ports, and 
FERNANDO DaCunna. 7. Thorac. Surg., 1954, 28: 345, 


SEVEN PATIENTS with benign strictures of the esopha- 
gus were operated upon by the authors at the Chil- 
dren’s Memorial Hospital, in Chicago. 

In 2 patients gastroesophageal anastomoses were 
performed. Anastomosis was done above the arch of 
the aorta for a congenital stricture in one patient who 
now has normal swallowing function, and below the 
arch for a lye stricture with a recurrence of stenosis in 
the other. One infant with a congenital fibrous stenosis 
immediately above the cardia was found to have al- 
most completely normal swallowing function follow- 
ing longitudinal incision and transverse suturing of the 
fibrous segment. Three children have had cervical 
gastrojejunal anastomoses—in 2 for intractable exten- 
sive lye strictures with complete restoration of normal 
swallowing function, and in 1 infant for congenital 
esophageal atresia. Infection at the site of the anasto- 
mosis resulted in stenosis in this region, which will re- 
quire further dilatation procedures or surgery. The 
seventh patient has normal swallowing function fol- 
lowing cervical gastroesophageal anastomosis for con- 
genital esophageal atresia.— John 7. Maloney, M.D. 
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Cystic Esophagitis (Contribution allo studio delle eso- 
fagiti cistiche). IcGNazio Appo and Marco MELIs. 
Rass. ital. chir. med., 1954, 3: 595. 


Tue AUTHORS recently had occasion to observe at 
postmortem 3 cases of cystic formation in the esopha- 
gus, and, in view of the rarity of these lesions, con- 
sider that a report is worth while. 

The first patient died at the age of 60 years. There 
was a past history of syphilis contracted at the age 
of 21, and a gastric resection at the age of 35 for a 
perforated gastric ulcer. At autopsy bilateral pul- 
monary tuberculosis and thrombosis of the right pul- 
monary artery were found in addition to the cystic 
lesions in the esophagus. 

The second patient died at the age of 55 in cach- 
exia following a right nephrectomy for adenocarci- 
noma. In addition to cystic lesions in the esophagus, 
there were multiple metastases from his adenocarci- 
noma in the lumbar preaortic nodes and in the hilar 
nodes of the right lung. There were subpleural meta- 
static nodes in both lungs. Obstructive pneumonitis 
was found in the base of the right lung. 

The third patient succumbed to pulmonary disease 
at the age of 65. Far advanced bilateral, excavating 
pulmonary tuberculosis and marked hilar and 
mediastinal lymphadenopathy wiih right ventricular 
hypertrophy were found in addition to the esophageal 
cysts. 

Grossly the cystic lesions varied in size between 
that of a lentil and a kidneybean. They were more 
frequent in the middle and lower thirds of the esopha- 
gus in the first case, in the upper third in the second 
case, and scattered throughout the organ in the third 
case. They were not firmly fixed to the deeper planes 
and contained a mucoid substance. 

Microscopically, some thickening of the mucosa 
was found. In the submucosa adjacent to the normal 
mucous glands, cystic formations of various sizes 
containing mucus were found. The walls of these 
cysts were made up of 2 or more layers of cells, the 
superficial layers of which were cuboidal in shape 
and somewhat flattened in the larger lesions. In the 
second and third cases, the cysts were surrounded by 
a lymphocytic inflammatory infiltration of varying 
degree. In the first case malignant cells of epithelial 
origin were found in the lymphatics of the outer 
muscular layer. 

Esophageal cysts are usually divided into several 
groups. The first group consists of cysts of congenital 
origin, the second, of ciliated epithelial cysts oc- 
curring in the lower third of the esophagus, and the 
third group consists of cysts derived from heterotopic 
gastric mucosa. Cysts formed by the retention of 
glandular secretion due to a malformation of the 
gland make up the fourth group. The authors be- 
lieve that all these groups could be placed into a 
general category of congenital cysts. Cysts of in- 
flammatory origin constitute a fifth group. It is con- 
ceivable that the long excretory tract of the esopha- 
geal glands could be obstructed by an inflammatory 
process surrounding them. One would have to sup- 
pose that this inflammatory process is superimposed 
upon a pre-existing malformation, since inflamma- 
tory conditions of the esophagus are rather frequent 
in contrast to the rarity of cystic formations. 
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As far as his own cases are concerned, the author 
believes, in view of the inflammatory reaction that 
was found, that one could consider they were of in- 
flammatory origin, although a congenital origin 
could not be definitely excluded. As to the malignant 
cells found in the lymphatics of the outer muscular 
layer of the esophagus in the first case, there is no 
basis for any etiologic conclusions. 

— René B. Menguy, M.D. 


Tracheoesophageal Fistula Not Associated with Eso- 
phageal Atresia. M. W. Van WEEL. Arch. chir. Neerl., 
1954, 6: 222. 


THE AUTHOR PRESENTS a case of congenital tracheo- 
esophageal fistula, without esophageal atresia, in a 
14-day-old infant who was successfully treated surgi- 
cally through the transpleural approach. 

The most important diagnostic point is the history 
of mild attacks of dyspnoea and coughing after every 
meal, from the time of birth. During the last 2 days 
there had been vomiting and associated cyanosis and 
coughing after every meal. Bowel movements had 
been regular and the nutritional state was fair. The 
child looked extremely ill. Chest findings suggested 
bronchopneumonia. The abdomen was tympanitic. 

Contrast x-ray films made in the prone position 
after ingestion of a small quantity of lipiodol dem- 
onstrated a tracheoesophageal fistula about 5 cm. 
above the bifurcation. 

Small meals were given through a tube with the in- 
fant in semirecumbent position. After 3 days of anti- 
biotic therapy the patient improved sufficiently to 
allow repair of the fistula through a left postero- 
lateral thoracotomy. X-ray check with lipiodol on 
the thirteenth postoperative day showed a normal 
esophagus. 

The author gives a brief survey of the symptoma- 
tology, diagnosis, and treatment, pointing out (1) the 
paucity of similar cases in the literature, (2) the dem- 
onstration of the typical postprandial symptoms and 
the diagnostic radiologic findings by placing the infant 
in the prone position, and (3) the significance and 
mechanism of the accompanying marked meteorism. 

—Edward F. Lewison, M.D. 


Venous Aneurysms of the Mediastinum. Tep F. 
LeIcH, Oster A. Appott, JAMEs V. RocErs, JR., and 
Brit B. Gay, Jr., Radiology, 1954, 63: 696. 


THE AUTHORS DESCRIBE in detail 4 cases of venous 
aneurysms of the mediastinum and discuss the path- 
ologic physiology of complete and incomplete anom- 
alous pulmonary drainage, the possible associated 
anomalies of the cardiovascular system, and especially 
the roentgen findings which may lead to establish- 
ment of the correct diagnosis. They quote liberally 
from the literature to emphasize certain pertinent 
points. 

The first case is that of a 19-year-old white male 
college student who had a congenital aneurysm of the 
superior vena cava. He was in excellent health and 
the condition was discovered during a routine roent- 
genologic survey. The original 70 mm. film showed a 
mass in the right superior mediastinum. Conventional 
size roentgenograms made during inspiration and ex- 
piration revealed later that this mass changed con- 
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siderably in shape during respiration. On fluoroscopic 
study there was pulsation of wide amplitude, partic- 
ularly following forced expiration. Angiocardiography 
with 70 per cent diodrast demonstrated the mass to be 
due to a fusiform dilatation of the superior vena cava, 
which narrowed to normal size just before its entry 
into the heart. A thoracotomy was performed and 
wrapping of the thin-walled structure of the aneu- 
rysm with reactive-type cellophane was done in order 
to promote the proliferation of fibrous tissue and thus 
strengthen the wall of the vessel. The postoperative 
course was uneventful and repeat angiocardiography 
made after 6 months showed moderate diminution in 
the diameter of the aneurysm with a mild constriction 
at the distal end. This aneurysm was uncomplicated 
by other congenital lesions. 

The second case is that of a 10-month-old white 
female who had a large aneurysm of the superior vena 
cava, resulting from an abnormal insertion of all of 
the pulmonary veins into tributaries of the right 
atrium. The outstanding clinical manifestations were 
frequent choking on liquids (but not on solids) and a 
persistent tachycardia of 180. Conventional roentgen- 
ograms of the chest revealed bilateral widening of the 
mediastinum, without changes in the shape or size 
during respiration. On fluoroscopic study there was 
no significant tracheal or esophageal deviation. An- 
giocardiographic examination demonstrated a large 
aneurysm of the superior vena cava, with moderate 
enlargement of the right auricle and ventricle. In view 
of the fact that the child developed increasing respira- 
tory difficulty and repeat roentgenograms made sev- 
eral months later showed definite widening of the 
aneurysm, a thoracotomy was performed. When it 
became evident that it was impossible to lift up the 
aneurysm for dissection of the posterior wall, only its 
free sides were covered with reactive cellophane and 
the chest closed. The child died a few hours after the 


operation from pulmonary edema. At the postmortem 
examination it was found that the cause of the aneu- 
rysm was abnormal insertion of all the pulmonary 
veins, which, after joining to form a common trunk, 
drained into the tributaries of the right atrium. No 
veins entered the left atrium. There was an associated 
interatrial septal defect. 

The third case is that of a 47-year-old white male 
who developed aneurysm of the hemiazygos vein as a 
result of longstanding portal hypertension. In this 
case only conventional roentgenograms of the chest 
were made, which showed retrocardiac widening of 
the mediastinum to the left from an indeterminate 
cause. The patient died soon thereafter and the post- 
mortem examination revealed a large sacculation of 
the hemiazygos vein, accounting for mediastinal wid- 
ening seen roentgenographically, together with several 
smaller aneurysms adjacent to the larger sac. The 
hemiazygos vein was quite tortuous, and microscopi- 
cally showed marked atheromatous changes. 

The fourth and final case is that of a 4-year-old girl 
who had an aneurysm of the azygos vein, resulting 
from a congenital anomaly of the heart (cor biloculare 
and pulmonary stenosis) and hypoplasia of the in- 
ferior vena cava. In this instance, too, only conven- 
tional roentgenograms of the chest were made, which 
showed an enlargement of the cardiac silhouette and 
a broad superior mediastinum from an indeterminate 
cause. A right thoracotomy was performed but before 
any surgical correction could be started the patient 
expired on the operating table. At the postmortem 
examination the above mentioned congenital anom- 
aly of the heart was found which was thought to have 


led to the aneurysmal dilatation of the azygos vein. 
The article is illustrated with roentgenographic and 
angiocardiographic reproductions and with several 
diagrams. A bibliography of 18 articles is appended. 
—T. Leucutia, M.D. 
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ABDOMINAL WALL AND PERITONEUM 


The Surgical Approach to the Femoral Canal. Nei 
Jounson. Med. 7. Australia, 1954, 2: 961. 


THE AUTHOR PRESENTS an interesting communication 
re-emphasizing a simple approach to the femoral 
canal in complex femoral hernias. The approach was 
previously described by McEvedy in 1950. The clas- 
sical direct approach beneath Poupart’s ligament is 
discussed briefly and its disadvantages are outlined as 
follows: 

1. It is not possible to secure the neck of the sac 
flush with the peritoneum. 

2. Should the hernia involve the bladder, that 
viscus may be damaged, in which case adequate re- 
parative steps are impossible through this incision. 

3. Should the femoral hernia be strangulated, it is 
obvious that bowel resection is impossible via the 
lower route; moreover, the uncommon anomalous 
obturator artery—related to Gimbernat’s ligament— 
is in constant danger during the maneuvers necessary 
to liberate a strangulated femoral hernia. 

The McEvedy extraperitoneal approach is dis- 
cussed in detail. It consists of a curved incision divid- 
ing skin and superficial fascia along the lower quar- 
ter of the lateral border of the rectus sheath. The 
lower end curves away from the contour of the rectus 
muscle so that it crosses the region of the femoral sac, 
thus exposing the sac and its contents. The external 
oblique aponeurosis is split in line of its fibers, expos- 
ing the lateral border of the rectus abdominis. An 
incision cutting across these fibers is made along the 
line of the lateral border of the rectus muscle, and 
the lateral border of the rectus and the fascia trans- 
versalis covering the extraperitoneal tissues are thus 
exposed. At this stage the major points of difficulty 
are all readily accessible. If desired, the sac and its 
contents may be readily opened through the lower 
end of the incision below Poupart’s ligament. Any 
difficulties experienced at the neck of the sac can be 
dealt with under vision by division of Gimbernat’s 
ligament, without danger to either bladder or abnor- 
mal obturator artery should that vessel be present. 
Further, should it be necessary to open the peritoneal 
cavity in order to control bleeding from vessels in the 
omentum or to perform a resection of bowel, this is 
simply done by opening the peritoneum under the 
upper end of the incision, when adequate access is 
assured. 

Finally, the sac and its contents having been dealt 
with as the circumstances demand, a little gauze dis- 
section in the region of the femoral canal will clearly 
display the canal and will enable the surgeon to per- 
form any type of repair with which he is familiar. 

The main advantages of this approach are as fol- 
lows: (a) it affords adequate exposure for any intra- 
peritoneal manipulation found to be necessary during 
operation: (b) it removes any danger of damage to 
the bladder or to the occasional abnormal femoral ar- 
tery during repair of the femoral hernia by affording 


adequate exposure: (c) it enables the surgeon to visu- 
alize simultaneously the femoral sac, the femoral 
canal, and intraperitoneal contents of the hernia 
when operating in an emergency; (d) it gives excel- 
lent access to the femoral canal for purposes of repair. 
—Harold L. Method, M.D. 


GASTROINTESTINAL TRACT 


Hemorrhagic Telangiectasis of the Gastrointestinal 
Tract; an Obscure Source of Gastrointestinal Bleed- 
ing. JoHn E. Driscott and MEtvin A. Rape. Am. 
Surgeon, 1954, 20: 1281. 


More widespread recognition of telangiectasis of the 
gastrointestinal tract as a source of massive bleeding 
is necessary since exploratory operations for obscure 
bleeding may be unsuccessful if the condition is not 
considered. Of 100 cases taken from the literature 
and analyzed, 17 per cent of the patients gave a his- 
tory of gross gastrointestinal hemorrhage for which 
no other cause was found. At least 3 patients in this 
series showed severe secondary anemia because of 
occult bleeding over a considerable period of time. 

The telangiectasis may diffusely involve the mucosa 
of the gastrointestinal tract or be localized to a par- 
ticular segment. It is possible that, although the 
telangiectasia is diffuse, only certain lesions may bleed, 
i.e., those most heavily traumatized by the digestive 
and elimination processes (stomach and rectum). In 
a patient with the classical features of hereditary 
hemorrhagic telangiectasis who has gastrointestinal 
bleeding, a presumptive diagnosis of hemorrhagic 
gastrointestinal telangiectasia logically may be made 
by excluding other causes of gastrointestinal bleeding. 
A positive diagnosis can be made only if the lesions 
are within range of the gastroscope or the sigmoido- 
scope, or demonstrated at laparotomy. Usually, 
these lesions appear very similar to those seen in the 
buccal mucosa. It must be remembered that gastro- 
intestinal telangiectasis may occur without any other 
stigmas of the disease. 

Small lesions can be discovered best if a laparotomy 
is done during the bleeding period. At that time, close 
examination of the mucosa at the upper end of the 
column of blood in the gastrointestinal tract is of 
great aid in detecting the small bleeding points. 

A case history is presented in which the family his- 
tory suggested the diagnosis of hereditary hemor- 
rhagic telangiectasis through three generations. 

—RHarold Laufman, M.D. 


Experimental Gastric Histamine Erosions and Ulcers, 
with Special Reference to the Effect of Somatotropic 
Hormone on Their Frequency. L. Lorcren. Ann. 
med. exp. fenn., 1954, 32: supp. 6. 


THESE STUDIES were undertaken on the premise that 
somatotropic hormone (STH) may counteract his- 
tamine-induced ulcers in the experimental animal. 
This assumption was based mainly upon the pre- 
viously demonstrated anabolic effects of STH. 








Six series of guinea pigs were studied. The first 
three groups were given daily injections of beeswax 
base or test doses of histamine in beeswax. The fourth 
group was given daily histamine in beeswax injec- 
tions. Sixty-five per cent developed ulcers or erosions. 
The fifth group was given simultaneous injections of 
histamine and STH, and there was no appreciable 
difference in the incidence of ulcers or the degree of 
acidity in the stomachs. However, in the sixth group, 
when STH was given for 8 days prior to a 12 day 
series of injections of histamine and STH, the fre- 
quency of ulcers dropped to 16 per cent. The acidity 
was no different from that of the previous groups. 

In general, the results were equivocal. 

—Harold Laufman, M.D. 


Partial Gastrectomy With or Without Vagus Resec- 
tion for Duodenal or Marginal Ulcer. Louis T. 
Patumso, THEODORE T. Mazur, and BERNARD J. 
Dove. Surgery, 1954, 36: 1043. 


Resutts of gastric resection, with and without infra- 
diaphragmatic vagus resection upon 231 patients, 
are presented. Surgery was performed for duodenal 
and marginal ulcer. 

Thirty-three per cent of the patients in the gastrecto- 
my-vagotomy group developed postoperative com- 
plications as compared to 26 per cent in the gastrecto- 
my group. The mortality was 4 per cent (8 cases) in 
the gastrectomy series and 2.4 per cent (1 case) in the 
gastrectomy-vagotomy group. 

Postoperative gastric analysis revealed no free acid 
in any case following gastrectomy-vagotomy even after 
histamine stimulation, whereas following gastrectomy 
alone, no free acid was found in 91 per cent of the 
cases; after histamine injection 35 per cent of the 
patients revealed free acid. 

The weight gain or loss was about the same in each 
series, as was the incidence of the dumping syndrome. 

The notable difference in the two groups was in the 
disturbances in bowel habits, particularly with refer- 
ence to diarrhea and alternating diarrhea and consti- 
pation. In the gastrectomy-vagotomy series it occurred 
in 21 per cent of patients as compared with 8 per 
cent in the other group. In both series, over 80 per 
cent were free from ulcer distress. 

It appeared from this analysis that the addition of 
vagotomy to gastric resection increased the morbidity 
rate. However, marginal or stomal ulcer occurred in 
1.3 per cent of the series with partial gastrectomy, 
whereas none occurred in the gastrectomy-vagotomy 
series. The authors now limit the combined operation 
only to those patients who exhibit evidence of in- 
stability of the autonomic nervous system and an 
augmented cephalic gastric secretory phase, as 
evidenced by a high response following the insulin 
test. —Harold Laufman, M.D. 


Effects of Adrenocorticotropic Hormone (ACTH) and 
of Cortisone on Peptic Ulcer; Clinical Review. 
Davin J. SanpweIss. Gastroenterology, 1954, 27: 604. 


Previous clinical and experimental observations sug- 
gested that a deficiency of anterior pituitarylike hor- 
mone, or decreased production of the pituitary gona- 
dotropic hormone might be a factor in the pathogen- 
esis of peptic ulcer in man. 
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Reports in the literature indicated that ACTH and 
cortisone may initiate new ulcers or. reactivate pre- 
existing ones, when these hormones are given to pa- 
tients for conditions other than peptic ulcer. Because 
of these findings, the question rose as to whether a 
pre-existing ulcer is a contraindication to the use of 
the hormones. 

Data were found for 28 patients reported to have 
developed ulcer during ACTH and cortisone admin- 
istration. Twenty-two others were mentioned in the 
reports. Of these 50 patients, 22 never had ulcer 
symptoms prior to hormone therapy; 23 were known 
or were suspected to have had pre-existing ulcers; in- 
formation was not given for the remaining 5. 

Sixteen of the 50 patients were subjected to surgery. 
Of these, 1 died postoperatively from acute adreno- 
cortical insufficiency. Eight other patients died, 6 from 
hemorrhage or perforation; the cause of death of the 
other 2 patients was not determined. 

The surgical and autopsy data indicate that a 
healed duodenal ulcer was found in 1 case, and almost 
complete fibrosis and healing of a gastric ulcer in an- 
other. Most of the remaining ACTH and cortisone 
ulcers were acute and recent, with the defense mech- 
anism markedly depressed or absent. These ulcers 
simulate the acute ulcers of the alarm reaction, an- 
oxia, burns, and other stress phenomena. The exact 
relationship between the acute lesions of the alarm 
reaction and chronic peptic ulcer in man has not yet 
been clarified. No one has been able to produce a 
chronic peptic ulcer by chronic stress. 

Reports are available on patients with rheumatic 
arthritis known to have had pre-existing peptic ulcer, 
who failed to develop reactivation of their ulcers, 
despite the fact that ACTH or cortisone had been 
given for long periods. Reports also are available on 
patients treated with these hormones during active 
ulcer distress, in whom remission of the ulcer symp- 
toms occurred while they were receiving the hor- 
mones. 

When there is definite indication for steroid ther- 
apy, therefore, and when great benefit is expected 
from its use, a pre-existing ulcer is not an overriding 
contraindication to the use of such therapy. Acute 
ulcers may, however, occur during administration of 
ACTH and cortisone. Perforation, hemorrhage, and 
even fatalities may result from these acute lesions. 
These complications have occurred in patients with 
and without histories of ulcer. Because of occurrences 
such as these during ACTH and cortisone therapy, 
extreme caution should be exercised in their adminis- 
tration, whether the patient has or has not a pre- 
existing peptic ulcer. —Samuel Kahn, M.D. 


Carcinoma of the Colon. E. S. R. Hucues. Med. 7. 
Australia, 1954, 2: 577. 


THE AUTHOR presents a study of 50 cases of malignant 
tumor of the colon. 

In 22 cases of the 46 resected, lymph nodes were 
involved. Hepatic metastases were present in 4 cases 
at laparotomy. Peritoneal spread was noted in 3 cases, 
in 2 of which the surgeon was deterred from resection 
while in 1 a palliative procedure was performed. 

There was a time lapse of an average of 4 months 
between the onset of the symptoms and operation. 
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In 4 cases, laparotomy but no resection was per- 
formed because of widespread metastases. Palliative 
resection was done in 5 cases. 

Curative resection was performed in 41 cases with 
the objective of removing the tumor and the regional 
lymphatic spread. 

* The author believes that the contiriuity of the lumen 
should be restored whether the operation is palliative 
or curative and permanent colostomy should be 
avoided. With the one stage method there are three 
essential prerequisites to a successful anastomosis. The 
blood supply of the anastomosed ends of bowel must 
be adequate, the marginal artery should be isolated 
and divided, and tension on the sutures responsible 
for the anastomosis should be avoided. 

In the series of 18 cases of carcinoma of the right 
side of the colon, the growth was successfully resected 
by one stage right hemicolectomy. In 1 case an ileo- 
transverse anastomosis was constructed and 2 weeks 
later the right half of the colon was excised. 

In the series of 32 cases of carcinoma of the left side 
of the colon, resection was performed in 28 cases. In 
18 instances, a one stage resection with end-to-end 
anastomosis was performed without complications 
other than wound infection. A caecostomy and, 7 to 
14 days later, a resection and anastomosis were per- 
formed in 5 cases with acute large bowel obstruction. 
In 2 cases with large bowel obstruction a transverse 
colostomy was constructed, which resulted in 1 opera- 
tive death due to failure of the anastomosis, apparently 
because of too much tension. A Paul-Mikulicz extra- 
peritoneal resection was performed in 3 cases, although 
not advocated by the author. Two of these cases pre- 
sented obstruction and the third presented obstruc- 
tion and retention of urine, for which a suprapubic 
cystostomy had been established under local anesthesia. 

The author believes that the widest excision of ma- 
lignant growths of the colon is obtained without pre- 
liminary transverse or inguinal colostomy, and that 
this series corroborates the evidence that the one stage 
operation can be accomplished without unnecessary 
danger to the patient. —Alan L. Dorian, M.D. 


Experiences of 43 Years in 942 Cases of Carcinoma of 
the Rectum (43 jaehrige Erfahrungen bei 942 operier- 
ten Faellen von Rectumcarcinom). H. FINsTeRER. 
Langenbecks Arch. u. Deut. Zschr. Chir., 1954, 279: 282. 


THE AUTHOR, the dean of abdominal surgery in 
Europe, reviews in this monograph his experiences in 
the diagnosis and treatment of carcinoma of the rec- 
tum during a period of 43 years. For reasons of space, 
only a few examples can be reported here of the 
abundance of observations and surgical experiences 
discussed in this treatise, which was read at the 
seventy-first meeting of the German Surgical Society. 
This most interesting article should be studied in the 
original. 

In contrast to the belief of other prominent sur- 
geons, the author emphasizes that the sphincter should 
be saved whenever possible in resections of the rec- 
tum, even in instances of carcinoma of the ampulla, in 
which the lower border of the tumor is only 6 to 3 cm. 
distant from the anus. He describes in detail a tech- 
nique first published by Fuchsig, in 1949, of preserving 
the sphincter and avoiding the danger of incontinence. 
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The sphincter is not severed but ligated; the ligature 
cuts through gradually so that the muscle fibers do 
not recede but remain in contact with the granulating 
surfaces. Of 6 patients operated upon by this method, 
5 were completely continent after closure of the 
colostomy, and in the sixth patient the colostomy had 
not yet been closed at the time of publication of the 
monograph. 

The beginning stages of carcinoma of the rectum 
are often misinterpreted. Discharge of mucus and 
blood may also be caused by simple proctitis, polyps, 
or hemorrhoids; but complete examination including 
rectoscopy, barium enema roentgen films, and digital 
examination is mandatory in every such case, even in 
bleeding hemorrhoids, to rule out carcinoma. The 
digital exploration should be done in a squatting posi- 
tion with the patient bearing down. The author quotes 
a number of cases in which hemorrhoidectomy was 
performed while the presence, at the same time, of a 
carcinoma of the rectum was overlooked. 

The differential diagnosis between polyp and car- 
cinoma is often extremely difficult, and biopsy is fre- 
quently necessary. To obtain a reliable histologic 
diagnosis it is not sufficient to remove only the border 
of the ulcer or the superficial portions of the polyp, 
but the polyp should be excised with at least a part of 
its base. If the histologic examination reveals car- 
cinomatous degeneration of the polyp resection or 
radical operation is indicated, but it happens not in- 
frequently that this is refused by the patients. The 
author quotes 7 cases of his own, and the experience 
of other surgeons in which the patients were perma- 
nently cured after simple excision of a carcinomatous 
polyp; observations continued from 5 to 14 years. 

Some radiologists (Chaoul and Schatter) had 
spectacular success with contact irradiation in a large 
series of cases of carcinoma of the rectum. They state 
that not only inoperable, but also operable cases 
stand a better chance of permanent cure with contact 
irradiation than with resection. The author believes 
that if the successes are confirmed by further observa- 
tion, the indications for surgery in carcinoma of the 
rectum will have to be radically revised. Especially in 
low tumors of the ampulla, contact irradiation would 
be preferable to surgery because the sphincter could 
be preserved and incontinence avoided. 

The author has performed successful operations in 
many cases which had been considered inoperable by 
other surgeons. He believes that neither advanced age 
(70 to 89 years), nor fixation of the rectum to the pelvic 
wall, nor invasion of neighboring organs constitute 
contraindications to surgery. He operated upon 62 
patients whose lesions had been declared inoperable 
by other surgeons. In 24 per cent of these he accom- 
plished a permanent cure, i.e., survival for 5 to 24 
years. He warns especially against making a diagnosis 
of liver metastases on the basis of enlargement and 
nodular appearance in palpatory examination. Only 
exploratory laparotomy can establish the diagnosis of 
liver metastases. He describes 2 cases in which appar- 
ent metastases were revealed as liver cirrhosis in ex- 
ploratory laparotomy; but even if liver metastases are 
present, a palliative resection is justified. Several cases 
are described in which the patients survived for 3 to 6 
years without complaints. 





Invasion of the uterus, prostate, bladder, ureter, 
sigmoid, or the small intestine requires special tech- 
niques, which are discussed in detail. Also, in these 
apparently hopeless cases a number of permanent 
cures were accomplished. 

The different methods of resection, their indica- 
tions, and their mortality are discussed and tabulated. 
The abdominosacral route of approach is the method 
of choice in most cases. A preparatory colostomy, if 
necessary, should never be made in the descending or 
sigmoid colon. The best site is the transverse colon to 
the left of the midline, to avoid excretion of liquid 
feces. 

In this treatise, the author also discusses preopera- 
tive and postoperative therapy, especially antibiotics 
and chemotherapy, and a great number of other ques- 
tions connected with carcinoma of the rectum. 

— Werner M. Solmitz, M.D. 


Fundamentals of the Indications for Extirpation and 
for Continence-Retaining Resection of Carcinoma 
of the Rectum (Die Grundlagen der Indikation zur 
Exstirpation und zur Kontinenzresektion des Rec- 
tumcarcinoms). A. W. Fiscuer. Langenbecks Arch. u. 
Deut. Lschr. Chir., 1954, 279: 252. 


THE AUTHOR’S PURPOSE is to discuss those factors in- 
fluencing a decision between the two major types of 
procedure in rectal carcinoma: resection with reten- 
tion of continence, and extirpation or amputation. 
For. surgical considerations, the rectum is divisible 
into an anal region extending to 5 cm. above the 
sphincter, a middle ampullary region 4 to 5 cm. above 
the dentate line, the upper ampulla immediately 
below the peritoneal reflection, and the rectosigmoid, 
to which the 3 cm. of sigmoid immediately above the 
peritoneal reflection also belongs. The location of 
tumors at these various levels has prognostic signi- 
ficance, as have stage and malignancy, which are dis- 
cussed. The grade of the malignancy is of most help in 
the decision for or against local excision in the lower 
rectal segment. The number and distribution of 
polyps, their premalignant status, and their influence 
on the choice of procedure are discussed. In the pres- 
ence of numerous polyps, the length of bowel to be 
removed precludes a continence-retaining operation. 

The historical development of rectal surgery is 
traced from simple perineal excision, first done in 
1826, through the various forms of combined abdomi- 
nal and posterior procedures. The author points out 
that in the German literature the word “‘resection”’ is 
limited to a removal from continuity (but with re- 
establishment of that continuity) whereas elsewhere it 
is used synonymously with amputation or extirpation. 
The fear of infection, formerly a major factor in the 
decision against continence-retaining surgery, has 
largely been dispelled. 

The objective of every cancer operation is the re- 
moval of the primary lesion and the zone of possible or 
probable spread. Strict fulfillment of this requirement 
must be tempered by survival and operative mortality 
statistics. German surgeons do not adhere to super- 
radical procedures such as the pelvic clean-out. Oper- 
ations for extirpation are not limited by consideration 
of arterial supply: it is necessary only to allow ade- 
quate blood supply to the distance of the colostomy. 
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An additional 25 to 30 cm. of colon must be retained 
if continuity is to be re-established. One of the primary 
lymph drainage systems of the rectum follows the 
superior hemorrhoidal artery, and there has been 
much discussion concerning the proper point of vascu- 
lar interruption. Ligation of the inferior mesenteric 
artery carries a high risk of necrosis, unless the splenic 
flexure is taken down. The value of such high ligation 
is questionable. If lymphatics at that distance are in- 
volved, it is too late. It has recently been shown that 
the lymph channels ascending along the superior 
hemorrhoidal artery do not have connections with 
those of the arcades of the sigmoid and descending 
colon, and sacrifice of the descending colon is un- 
necessary. Thus, in tumors of the upper rectum, the 
radicality possible in each of the two major groups of 
procedures is comparable. The lymphatics draining 
the middle and lower rectal segments accompany the 
middle and inferior hemorrhoidal arteries as well, 
going laterally to regions containing also the nerves to 
the sphincter. Operations for tumors in this region are 
limited in their radicality if continence is to be pre- 
served. The residual tumor so frequently reported 
after operations for neoplasms in this segment stem 
from the adjacent connective tissue, not from the 
bowel wall. 

The possibility and prevention of tumor implanta- 
tion during surgery are discussed. Liver. metastases 
are not necessarily a contraindication to continence- 
retaining surgery, provided the patient’s general con- 
dition is good. In fact, since local tumor residua are 
then of less serious consequence, the indications may 
be relaxed. . 

Comparison of the operative risk in the two groups 
is difficult. Although resection takes considerably 
more time than simple extirpation, reported mortality 
data show no appreciable difference in operative 
mortality. A table listing mortality in various series is 
presented. Of more importance is the fact that resec- 
tion is almost always done in two or three stages, re- 
sulting in increased morbidity and economic loss. 
Complications of continence sparing surgery—infec- 
tion, bowel wall necrosis, fistula formation, stenosis— 
cannot be dismissed, although their consequence is no 
longer as serious as formerly. Nerve damage during 
surgery may result in only a relative continence, Com- 
plete function is maintained only when the terminal 7 
to 8 cm. of the bowel and its surrounding tissue remain 
undisturbed. The author does not believe that the 
more extensive surgery of a resection is justified for an 
inadequately functioning sphincter. The subjective 
implications of a colostomy vary tremendously from 
patient to patient, and it is not possible to predict accu- 
rately any given patient’s final response. The possi- 
bilities must be discussed thoroughly with each patient 
prior to surgery. 

Only those tumors situated in the upper rectum 
and rectosigmoid are suitable for resection with reten- 
tion of continence. It seems immaterial whether ante- 
rior resection or the combined procedure as advo- 
cated by Hollenbach is employed. In cases of obesity, 
narrow pelvis, tumors of advanced stage or grade, 
there is no choice. Every decision for resection in 
which the indications must be stretched is a mistake. 
At the present time the surgeon’s desire to provide a 
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perfectly functioning sphincter for his patient can be 
fulfilled in only approximately one-third of cases. A 
question which remains to be answered is whether the 
incidence of residual tumor at the anastomosis is 
higher in anterior resections than in combined pro- 


cedures. —Elmer V. Dahl, M.D. 

Newer Considerations in Continence-Retaining Sur- 
gery for Carcinoma of the Rectum (Die kontinenzer- 
haltende Operation des Rectumcarcinoms in neuerer 
Sicht). FRIEDRICH STELZNER. Langenbecks Arch. u. Deut. 
Kschr. Chir., 1954, 279: 272. 


THE PRESENT REPORT is based on the work of, and is 
dedicated to, Friedrich Hollenbach who died during 
the preparation of his manuscript on the subject. 

An operation identified as rectum resection, to re- 
tain continence without risk, is possible as an individu- 
alized procedure in a few selected patients with rectal 
carcinoma. The neoplasm must be situated above the 
fixed portion of the rectum, i.e., above its distal 8 to 9 
cm. The malignancy must be of lesser degree, with 
limited local spread. The high recurrence rate in many 
published reports on rectum resection is due to inade- 
quate selection. Continence-retaining surgery has 
little chance of success in obese patients, and is not 
justified when metastasis to the liver has occurred. In 
cases of obstruction with ileus, a colostomy is allowed 
to function for 3 weeks before definitive surgery. 

In the abdominal procedure the sigmoid is freed, 
the pelvic peritoneum incised, and the neoplasm 
mobilized. The distal rectum is freed by blunt dissec- 
tion. The extent of resection remains controversial, 
but if cases are carefully selected, arterial ligation dis- 
tal to the left colic artery suffices. The mesosigmoid 
and then the sigmoid are divided, the latter usually 
some 20 cm. proximal to the tumor. A 5 cm. distal 
margin is safe, in that tumors of high malignancy, 
which may on occasion metastasize toward the anus, 
have been excluded. Anastomosis may be performed 
end-to-end, side-to-side, or over a catheter. A trans- 
verse colostomy is performed and the median or para- 
median incision is closed with a pelvic drain in place. 

If the tumor lies deep or the pelvis is narrow, most 
authors prefer a combined abdominosacral procedure. 
The anastomosis is performed at the level of the leva- 
tors, but no further distal if sphincter function is to be 
retained. Hollenbach preferred the reverse technique. 
He used a primary sacral approach. With this meth- 
od, anastomosis is performed transabdominally if the 
distal rectal segment is long enough. If short, a pull- 
through maneuver is employed. In approximately 
one-third of the cases there is necrosis of parts of the 
invaginated portion of the bowel, but this rarely en- 
dangers the anastomosis. In 6 of 252 sacroabdominal 
resections there was necrosis of major portions of the 
bowel. In 2 patients continuity was re-established. 
The 4 other patients refused further surgery. 

Among 92 cases in the period from 1949 to 1954, 
there were 61 per cent of 3 to 5 year survivals in the 
group of 57 (62%) in whom the sacroabdominal tech- 
nique was employed, 45 per cent of 3 to 5 year sur- 
vivals in the 14 (14%) with abdominal resection; 11 
per cent were inoperable, 11 per cent were treated by 
amputation, and 1 patient by local excision. The 
mortality was 10 per cent. 
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Per cent of 
Per cent 5 year survivals 
67 Sacroabdominal resections... .. 56 53.7 
SE PIB 6.66 sic cciaes 23 51 
2 Local excisions. ....0.6esceees 2 100 
Se MOOI 0 oes. scdces cess 19 
CANTEEN, Keicicccdctscenccces 81 


Danger from infection is somewhat higher in the 
revised abdominosacral resection with open anas- 
tomosis in the sacral wound, in that this becomes 
infected from within, in contrast to the contamination 
from external sources in the classic sacroabdominal 
amputation. 

A table is presented comparing the operability, 
mortality, and survival with those of other series. 

—Elmer V. Dahl, M.D. 


Epidermoid Carcinoma of the Anus and Rectum. O.P. 
GrirFEN. Am. 7. Surg., 1954, 88: 707. 


EPITHELIOMA OF THE ANUS AND RECTUM is considered 
rare. Seven cases of epidermoid carcinoma of the anus 
and rectum are reported among 103 cases of proved 
malignancy of the anus, rectum, and colon. 

Six of the patients were female and 1 was male. 
Their ages ranged from 34 to 60 years. The lesion was 
in the anal canal, at or near the anorectal line extend- 
ing either downward or upward into the rectum, in 
the perianal region, or, infrequently, in the ampulla. 
Locally, it was more invasive than adenocarcinoma, 
but it grew more slowly. The mode of spread was by 
continuity, via the lymphatics, and via the blood 
stream. 

The symptoms fell into 4 main groups: the most 
frequent was bleeding, the second most common was 
distress (varying from mild discomfort to excruciating 
pain), the third was a change in bowel habit (usually 
constipation), and the fourth group was miscellane- 
ous, consisting of itching, mass in the perineum, and 
the late symptoms of cancer—anorexia, loss of weight, 
and anemia. 

The definitive diagnosis can only be made by biopsy 
or pathologic study of all of the tissue removed from 
the anorectum. The treatment varies. The survival 
rate was not good. Two of the patients died from local 
recurrent carcinoma in less than 3 years after opera- 
tion. One with a known recurrence is still alive. One 
has survived for 5 years without recurrence. In the 
remaining 3 patients, insufficient time has elapsed 
postoperatively to determine whether recurrence will 
take place or not, although there is as yet no evidence 
of it. 

The rather high incidence of epidermoid carcinoma 
in this series is rather unusual. If all tissue removed 
from the anorectum is submitted for pathologic study 
and a biopsy is obtained of all suspicious lesions, ear- 
lier diagnosis will be possible. Radical extirpation 
seems to be the treatment of choice. If the question of 
routine bilateral node dissection with its associated in- 
creased morbidity can be analyzed, and if a more 
thorough study of the results of preoperative and post- 
operative irradiation therapy can be obtained, it 
is believed there may be some hope of increasing 
the survival rate in these cases. 

—Samuel Kahn, M.D. 
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Bowen’s Disease of the Anal Region (Squamous Cell 
Carcinoma in Situ): Report of 3 Cases. Lewis Grop- 
sky. Am. F. Surg., 1954, 88: 710. ‘ 

BowEN’s DISEASE of the anal region is a rare chronic 
and clinically varied type of intraepidermal tumor 
with infiltrating and metastatic potentials. Squamous 
cell cancer in situ is a more proper classification than 
precancerous dermatoses. It is usually found on the 
glabrous skin, but mucosal and conjunctival lesions 
have been reported. The occurrence of the lesion in 
the anal region is infrequent. 

Bowen’s tumor is usually found in those over 40 
years of age, and is common to both sexes. The clin- 
ical diagnosis of an anal Bowen’s epithelioma is very 
difficult to establish solely from the surface appear- 
ance of the lesion. The condition may remain static 
for years, but eventually undergoes surface changes 
which mimic other skin lesions. Differential diagnosis 
must be made from early stages of basal cell epitheli- 
oma, varied keratoses and dermatitis, eczematoid con- 
ditions, psoriasis, luetic lesions, condylomas, and ex- 
tramammary Paget’s disease. 

The diagnosis is made by histologic examination of 
the tissue. Serial section with careful examination of 
the entire tumor is necessary to eliminate the possi- 
bility of invasion. 

Local excision offers a good prognosis because of the 
tendency of Bowen’s epithelioma to remain intra- 
epidermal for many years before penetrating the der- 
mal layer. 

Each of the 3 patients whose cases were reported 
had a clinically different type of lesion of more than 3 
years’ duration. —Samuel Kahn, M.D. 


Hidradenoma of the Perianum. E. Ausrey Cox. Am. 
J. Surg., 1954, 88: 789. 


ADENOMAS OF THE APOCRINE GLANDS, hidradenomas, 
are primarily important because of their marked simi- 
larity to adenocarcinoma, which may cause the pa- 
tient to be subjected to needless extensive surgery. The 
case presented is the third perianal hidradenoma to 
appear in the literature. Most of these tumors occur 
in the labia majora, and less frequently in the labia 
minora. They can arise anywhere that apocrine sweat 
glands are found. 

A hidradenoma, which is usually asymptomatic, 
may be solid or cystic, and varies in size from 0.5 to 1.5 
cm. in diameter. It is freely movable under the skin 
but is attached to it. Apocrine sweat glands are situ- 


ated deep in the dermis. At the site of attachment, the - 


skin may be slightly raised and discolored. A red cen- 
ter may be evulsed through a small ulcerated opening 
in the skin, with a resultant bloody or clear discharge. 

The hidradenoma consists of a cluster of irregularly 
grouped acini, lined by columnar epithelium com- 
posed chiefly of large cells with clear cytoplasm. In 
many places, there are multiple rows of epithelium 
and a thin myoepithelial layer next to the membrana 
propria. The combination of multilayered epithelium 
and an adjacent myoepithelial layer readily serves to 
simulate carcinoma. 

In their clinical behavior, hidradenoma and intra- 
ductal papilloma of the breast resemble each other. 
Both are relatively benign and slow-growing, may 
undergo malignant change, produce symptoms only 


after a long period of time, may produce a slight dis- 
charge which may or may not be bloody, and are us- 
ually cured by local excision. 

A small solid or cystic tumor which is described 
microscopically as adenocarcinoma of sweat gland 
origin should be studied carefully before extensive 
surgery for the cure of carcinoma is undertaken. 

—Samuel Kahn, M.D. 


LIVER, GALLBLADDER, PANCREAS, AND 
SPLEEN 


Portal Tension and Its Dependence on External 
Pressure. FREDERIC W. Tay.or. Ann. Surg., 1954, 140: 
652. 


THE AUTHOR has studied portal vein pressures by us- 
ing a small plastic tube brought out through the ab- 
dominal wall. He thus obtains readings over a period 
of several days. He points out that one reason for re- 
ported variations of “normal portal pressure” is the 
failure to use a constant pressure base line. The author 
arbitrarily chooses the anterior surface of the upper 
lumbar vertebral bodies as this base line. Pressures 
range from 14 to 26 cm. of water in the normal, and 
from 40 to 55 cm. of water in patients with “portal 
hypertension.” Only minor alterations of pressure 
were caused by food or drugs. Repeated observations 
were made on the same individual over several days 
and regardless of the initial level, portal pressures 
were quite labile and by no means fixed. Coughing 
caused a rise in pressure to 50 or 60 cm. of water in 
all patients. 

Studies were then carried out on esophageal pres- 
sures above and below the diaphragm with a rubber 
balloon weighted with mercury during a “reverse 
Valsava”’ procedure. A differential pressure of up to 
160 cm. of water was observed. The author believes 
that this differential pressure is transmitted directly 
to the veins of the esophagus and cardia, and that it 
completely dwarfs any recorded pressures in “‘portal 
hypertension.” He then concludes that portal hyper- 
tension per se has little effect on varices or hemor- 
rhages and suggests that shunt procedures are of ques- 
tionable value. — John C. Carlisle, M.D. 


The Demonstration of Collateral Function of Eso- 
phageal Varices in Portal Hypertension (Ueber den 
Nachweis der Entlastungsfunktion erweiterter Spei- 
seroehrenvenen beim Pfortaderhochdruck). G. B6ér- 
GER. Langenbecks Arch. u. Deut. Zschr. Chir., 1954, 278: 
557. 


THERAPEUTIC MEASURES to prevent fatal hemorrhage 
from esophageal varices in portal hypertension are 
based on the conception that the dilated veins of the 
esophagus and cardia constitute an anastomosis be- 
tween the portal venous system and the superior vena 
cava and serve as a shunt to help relieve the burden of 
portal pressure. Recently this concept has been ques- 
tioned because venograms taken following the portal 
injection of contrast material rarely show filling of the 
esophageal varices. This has been true in studies 
carried out both on living patients and on the cada- 
ver. With the injection of a contrast medium of watery 
consistency in cadavers, portal-systemic anastomoses 
could be visualized only by the use of adequate 
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amounts of material under a sufficiently high pressure. 
With the injection of contrast material of thicker con- 
sistency these channels fill only when the conditions of 
portal congestion have existed during life. The demon- 
strable anastomotic pathways, however, vary from 
case to case. The author was able to demonstrate by 
postmortem injection of contrast material various por- 
tal-systemic anastomoses. In one subject who had suc- 
cumbed to hemorrhage from a ruptured varix at the 
cardia, injection of an intestinal vein produced filling 
of varices in the cardia and esophagus as well as escape 
of the contrast material into the lumen of the esopha- 
gus and stomach from the site of rupture. 

Only under favorable circumstances is it possible to 
visualize esophageal anastomoses, with the use of con- 
trast technique, in the living subject. Pressure changes 
during operation, rapid dilution and flowing away of 
the contrast material in the portal system, and the 
time of exposing the film are factors which make 
visualization difficult. In one living patient with 
extrahepatic portal block, the author succeeded in 
visualizing contrast material in the portal system, in 
the esophageal varices, in the intercostal veins, and in 
a few small vessels running from the spleen to the 
posterior abdominal wall. 

The author concludes that the same conditions 
underlying the demonstration of other portal-extra- 
portal anastomoses apply to the filling of esophageal 
varices. The concept that these varices function as 
portacaval anastomoses in portal hypertension is 
affirmed. —John L. Lindquist, M.D. 


Ligation of the Common Hepatic Artery in Chronic 
Hepatitis of Cirrhotic Origin; Mechanism of Action 
According to Results Obtained in Cirrhosis with 
Anascitic Onset (La ligature de l’artére hépatique 
commune dans les hépatites chroniques cirrhogénes; 
mécanisme d’action d’aprés les résultats obtenus 
dans les cirrhoses au début anascitiques). Guy ALBOT 
and Lucien LEGER. Presse méd., 1954, 62: 1794. 


UNTIL RECENTLY, ligation of the common hepatic 
artery was performed only in patients with decom- 
pensated cirrhosis, accompanied by ascites or bleed- 
ing esophageal varicosities. The operation was con- 
sidered contraindicated in cirrhosis without ascites 
and without signs of portal hypertension. 

In view of the complete failure of conservative 
measures, the authors decided to try ligation of the 
hepatic artery in the treatment of cytolytic cirrho- 
genous hepatitis and early stages of hepatospleno- 
megalic cirrhosis not accompanied by ascites. The 
effect of this operation on portal hypertension, liver 
function, and histologic lesions of the liver was investi- 
gated in 3 patients over a period of 26 months, 314 
years, and 4 months respectively. 

The effect of ligation of the common hepatic artery 
on the structure of the liver appears late, is long-last- 
ing, and characterized by considerable regeneration 
of the parenchyma and regression of sclerotic changes. 

The operation does not markedly reduce the portal 
hypertension, and the effect, if any, is of short dura- 
tion. It follows that some other mechanism must be 
responsible for the beneficial result of the procedure. 
The authors are of the opinion that the operation sup- 
presses the consequences of intrahepatic arteriovenous 
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anastomoses found in cirrhotic livers, and accelerates 
the portal blood flow, thus favoring parenchymatous 
regeneration. ; 

hile a progressive rise of total proteins in the 
serum and restoration of the normal albumin-globulin 
ratio are observed after ligation of the common hepa- 
tic artery in patients with cirrhosis and ascites, no such 
changes were found by the authors in patients with 
cirrhosis without ascites. The amelioration in respect 
to total proteins of the serum, demonstrated in one 
patient by the results of the bromsulfalein retention 
test, is ascribed by the authors, not to regenerative 
processes but to an improvement in portal circulation. 
The results of flocculation tests did not indicate any 
marked improvement of liver function. 

— Joseph K. Narat, M.D. 


Hepatoma with Recurrence and Amyloidosis (Hepa- 
toma con recidivas y amiloidosis). Jose Maria A, 
De.rio and Geronimo N. Guastavino. Bol. Soc. cir. 
B. Aires, 1953, 37: 625. 


AN ASYMPTOMATIC TUMOR in the upper right quadrant 
of a young woman’s abdomen was surgically removed 
and diagnosed histologically as a benign adenoma. 
Eight years later a similar syndrome prevailed, which 
was characterized by an enlarged, irregular liver. 

At a second exploration, the liver was seen to be 
studded with discrete nodules of various sizes, three of 
which were removed for biopsy along with a large 
tumor on the left posterior side, which contained 
several of the nodules. 

The histologic study revealed an extensive amyloid 
degenerative process, the cause of which was not de- 
termined. A similar situation existed in the kidney 
specimen, and it was believed that there was a single 
disintegrating process producing the generalized 
condition. — Stephen A. Kteman, M.D. 


The Lipid Constituents of Bile from Human Gall- 
bladder Containing Cholesterol Gallstones; a Com- 
parison with Normal Human Bladder Bile. BjGrn 
Isaksson. Acta Soc. med. Upsaliensis, 1954, 59: 277. 


CHOLESTEROL GALLSTONE FORMATION depends upon 
factors which precipitate cholesterol in the bile. Vari- 
ous components of the normal bile and of the bile in the 
patient with gallstones have been studied and com- 
pared. Alterations in concentration of the acid salts 
have been regularly found on the lower side in sam- 
ples of bile from gallbladders with cholesterol stones. 
Furthermore, bile salts have been known to dissolve 
cholesterol. Alterations of other constituent concen- 
trations, such as those of fats, and proteins, are of im- 
portance with regard to the solubility and precipita- 
tion of cholesterol. It was shown, moreover, that 
lecithin and a certain part of the bile salts have 
greater dissolving power for cholesterol than the same 
amount of bile salts without lecithin. 

The data concerning the amount of cholesterol 
lecithin, and the chloroform-soluble lecithin bile salts 
system in human bile from gallbladders with or with- 
out cholesterol stones are given in detail (Group A.) 
There were 42 females and 11 males with cholesterol 
gallstones with or without chronic cholecystitis, 11 
patients with stones complicated with acute cholecys- 
titis, and 9 with occlusion stones (Group B). These 
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were compared with 10 females and 16 males whose 
gallbladder status was considered normal. 
Expressing the values in the percentage of total 
solids, it was found that the lecithin bile salts system 
was nearly unchanged but the cholesterol was in- 
creased in the pathological groups. If the values were 
expressed in grams per liter it was found that the 
lecithin-bile salts system was decreased but the choles- 
terol was nearly unchanged in the pathological 
groups. Consequently it was concluded that analyses 
of samples of bile from the gallbladder give only in- 
sufficient information regarding the cause of the 
altered composition. The weight ratio of lecithin-bile 
salts system to cholesterol was found to be significantly 
lower in both the pathological groups, and in males 
somewhat lower than in females. The ratio was below 
the critical range 11/1 to 12/1 in more than 70 per 
cent of the pathological material of Group A, in all 
cases, except 1, of Group B, but only in 1 of the nor- 
mal males. — Stephen A. Zieman, M.D. 


Recurrent Pyogenic Cholangitis. J. Coox, P. C. Hou, 
H. C. Ho, and J. S. McFapzean. Brit. 7. Surg., 1954, 
42: 188. 


THE PRESENT STUDY is based on a review of 90 conse- 
cutive patients with recurrent pyogenic cholangitis, 
who had been treated by the authors. The patients, 
all Chinese, were divided into three groups. In one 
of these, laparotomy was done; in the second group 
there was no laparotomy; and in the remainder, the 
condition was found at autopsy. 

Sex incidence was about equal, which is in con- 
trast to the incidence in other countries where females 
predominated. Age statistics indicated that symptoms 
begin at a much younger age among the Chinese in 
Hong Kong. Clinical symptoms consisted essentially 
in repeated attacks of pain, fever, and jaundice over a 
considerable period of time. All of these varied in se- 
verity and degree. Jaundice occurred only rarely in 
the absence of fever. Objective findings included ab- 
dominal tenderness and rigidity; palpable gallblad- 
der and liver were frequent findings; the spleen was 
enlarged in some cases and an established biliary cir- 
rhosis was present in 11. Frequent laboratory findings 
were leucocytosis, elevated serum bilirubin and alka- 
line phosphatase, as well as increased excretion of 
urobilinogen in the urine, even in the nonjaundiced 
cases. About 50 per cent of the patients revealed ova 
of Clonorchis sinensis, Ascaris lumbricoides, and An- 
kylostoma duodenale. 

Laparotomy revealed enlargement and disease of 
the gallbladder with or without stones. There was 
inflammatory involvement of the extrahepatic biliary 
tree. In a small percentage of cases there was cirrhotic 
change in the liver. Cultures of bile removed at lapa- 
rotomy were positive in approximately 60 per cent of 
those taken. Bacillus coli was the commonest orga- 
nism cultured, and there were a few instances of 
anaerobic streptococci. 

Pathologic examination revealed evidence of infec- 
tion through the whole biliary system, but in the ma- 
jority of cases the distribution was over one or more of 
the hepatic ducts. Furthermore it was often of longer 
standing in one part of the lobe. The earliest change 
noted was a collection of pus cells in the duct. Rapid 


extension occurred into the surrounding tissues with 
destruction of the duct. Varying degrees of cellular 
necrosis followed. The changes were the same whether 
or not calculi were present. Resolution resulted in 
fibrosis. During the acute infection there was often 
stenosis of the ducts from inflammation, with dilata- 
tion proximal to it. If resolution did not occur, large 
solitary abscess formation occurred occasionally. Anal- 
ysis of the stones indicated that they were mainly 
bilirubin stones and it was believed that these resulted 
essentially from infection and inflammation associated 
with stasis and the formation of mud. With inspissa- 
tion, lamination occurred and the usual calcium bili- 
rubinate stone resulted. 

The authors believe that the uniformity of the clin- 
ical picture independent of the presence or absence 
of stones indicates that recurrent pyogenic cholangitis 
was common to all. The process occurred in the ab- 
sence of stones and may proceed to a fatal outcome. 
They believe that the brunt of the infection is borne 
by the bile ducts and not by the gallbladder. This is 
contrary to the picture in Europeans and Americans 
in whom the reverse appears to be true. It is the opin- 
ion of the authors that in the Chinese, in Hongkong, 
the primary infection begins in the bile ducts and 
later extends to the gallbladder, and that the presence 
of parasitic ova in this series was not a factor in either 
the infection in the biliary tree or in the formation of 
stones. 

Treatment was first directed at rapid control of the 
acute infection with the use of various antibiotics, 
measures to facilitate drainage of the biliary tree, vita- 
min K, and by attention to the correction of defects 
in nutrition. Surgical intervention consisted in re- 
moval of the stones and drainage of the biliary tree. 
Cholecystectomy was performed only when there was 
evidence of irremediable damage of the gallbladder. 
The mortality was low and the prognosis good. 

—Donald C. Geist, M.D. 


Massive Bleeding from the Common Bile Duct Caused 
by an Indwelling T-Tube. Jacos Rasinovitcu and 
Puineas Rasinovircu. Arch. Surg., 1954, 69: 849. 


AMONG THE UNUSUAL reported examples of hemor- 
rhage from the common bile duct, occur occasional 
cases of mucosal bleeding caused by the eroding influ- 
ence of tubes placed within the ducts to drain bile. 
Two cases are cited: (1) a 41 year old male and (2) a 
46 year old woman who had been operated on for 
gallstones with common duct obstruction 10 and 25 
days before massive bleeding began. The blood came 
through the T-tubes. In the first patient bleeding 
ceased when the T-tube was removed, but in the sec- 
ond one a laparotomy was required to control the 
hemorrhage. —Leonard D. Rosenman, M.D. 


Caudal Pancreaticojejunostomy for Chronic Relaps- 
ing Pancreatitis, MERLIN K. DuVAL, JR. Ann. Surg., 
1954, 140: 775. 


THE TREATMENT of chronic relapsing pancreatitis has 
taken many forms, most of which leave much to be 
desired when it is recalled that chronic pancreatitis is 
a benign crippling disease. Various methods of drain- 
ing the biliary tree remain as the focal point of attack 
although it is becoming increasingly evident that pro- 
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longed drainage of the common bile duct does not 
preclude the reappearance of symptoms of pancreati- 
tis. All of the procedures are based upon the concept 
of a common biliopancreatic channel in pancreatitis. 
This concept has not received universal acceptance 
and, indeed, evidence is accumulating to suggest that 
the biliary tree may ultimately be acquitted as a 
necessary prerequisite for the onset of pancreatic in- 
flammation. 

It is recognized that many individuals with and 
without pancreatitis have a common channel; that 
bile salts have been extracted from pancreatic secre- 
tions; that the injection of bile (as well as many other 
irritating substances) into the pancreatic ductal sys- 
tem can produce pancreatitis if the pancreatic acini 
are ruptured; that the common channel can become 
operative without biliary tract disease in response to 
drugs, stress, and neurogenic imbalances; and that re- 
lief from pancreatitis has been recorded in many in- 
stances by ablation of the sphincter of Oddi. 

However, the existence of many inconsistencies is 
readily apparent. There are many cases of pancreati- 
tis without concomitant disease of the biliary system. 
While there is almost no correlation between the inci- 
dence of an anatomically demonstrable common 
channel with the sex of the patient, biliary tract dis- 
ease afflicts the female with four to five times the 
frequency it afflicts the male and, on the other hand, 
chronic pancreatitis is six times more common in men 
than women. There are cases of pancreatitis without 
common channels and there is no correlation between 
the apparent anatomical frequency of a common 
channel among the population at large and the inci- 
dence of either biliary tract disease or pancreatitis. 
Studies on intrabiliary pressures under various condi- 
tions of stimulation have not recorded sufficient pres- 
sures to rupture the pancreatic acini. The incidence 
of pancreatitis associated with postoperative cholan- 
giography is very low, and secretory pressures of bile 
are insufficient to force it into the pancreatic tree. 
Evidence is beginning to make its appearance in the 
form of failure of sphincterotomy to control pan- 
creatitis, and of failure in 80 per cent of cases to con- 
trol pancreatitis by complete diversion of the biliary 
stream. 

It seems that a single concept of the etiology of 
pancreatitis must inevitably fall short of explaining 
all cases. However, ‘the anatomical evidence suggest- 
ing pancreatic duct obstruction as the etiological 
agent in the production of chronic pancreatitis would 
seem to be confirmed by considerable clinical experi- 
ence. The clinical attack of pancreatitis is almost in- 
variably precipitated by stimulation of pancreatic 
secretion by food, alcohol, hydrochloric acid, and 
emotional stress. The pain of pancreatitis is obstruc- 
tive in nature and unremitting until the pancreatic 
tree is decompressed. The ancillary complaints are in- 
variably nutritional in nature and the clinical course 
is one of progressive destruction of the gland with 
appearance of cystic changes (a likely manifestation 
of repeated attacks of back pressure). Physiological 
support for the concept of pancreatic obstruction 
comes from quantitative measurement of the undigest- 
ed fat in the feces, elevation of the serum amylase and 
lipase, and through duodenal aspiration studies of the 
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Fic. 1. (DuVal). Schematic representation of revised 
anatomy at conclusion of operation. 


ability of the pancreas to excrete amylase, lipase, and 
bicarbonate in response to stimulation by secretin. 

If it is true that pancreatitis is a manifestation of 
obstruction to the outflow of the external pancreatic 
secretion, than it follows that treatment should be 
directed at relief of the obstruction. Evidence suggests 
that the site of obstruction is probably in or about the 
major pancreatic duct within 2 or 3 cm. of its termina- 
tion at the duodenum but, because the precise site and 
nature of such obstruction is not yet available, the 
method of decompression to be described was devised. 

Caudal pancreatostomy for chronic pancreatitis 
was successfully employed as early as 1911. Its success 
depends upon the fact that pancreatic juice can flow 
toward the tail of the pancreas as well as toward the 
head of the organ and, therefore, decompression of 
the pancreatic ductal system obstructed within the 
head of the pancreas can be achieved via the tail. 

The patients reported on here were treated by di- 
rect anastomosis of the caudal pancreatic duct to the 
jejunum en Roux-Y. The operative technique con- 
sisted essentially of mobilization of the spleen and 
tail of the pancreas, transection of the pancreas at the 
junction of the body and tail, and end-to-end anas- 
tomosis with the defunctionalized limb of the upper 
jejunum brought behind the colon. The anastomosis 
was effected between the pancreatic duct and jejunal 
mucosa, small mattress sutures of fine catgut being 
used, and the greatly thickened pancreatic peritoneal 
capsule lent itself admirably to the outer layer of in- 
terrupted fine silk sutures. 

Cases selected for this procedure met the following 
criteria: preoperatively: (1) elevation of the serum 
amylase and lipase during an acute attack; (2) an 
abnormal quantity of undigested fecal fat on a meas- 
ured fat intake; and (3) a diminished duodenal out- 
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put of amylase, lipase, and bicarbonate after stimu- 
lation of the pancreas by secretin and urecholine. 
At surgery: (4) on section of the pancreas at the junc- 
tion of the body with the tail, the pancreatic duct is 
dilated; (5) injections of diodrast into the pancreatic 
duct system could show no egress of the radiopaque 
material into the duodenum on x-ray; and (6) stimu- 
lation of the pancreas by secretin should result in a 
rise in the intraductile pressure well above the resting 
normal. 

In one of the two cases reported, the study of the 
pancreatic response to secretin and urocholine showed 
a greatly diminished duodenal content of the pan- 
creatic ferments and bicarbonate, although the output 
of bile was normal. At the same time the patient ex- 
perienced a very severe clinical attack of pancreatitis, 
and the serum content of amylase and lipase showed 
considerable elevation. Quantitative analysis of fecal 
fat revealed a marked inability of the intestinal tract 
to digest fats. Two weeks following surgery, the tests 
were repeated and showed a tenfold increase (over 
preoperative levels) of the duodenal content of 
amylase, lipase, and bicarbonate, and a decreased fat 
content of the feces. —David T. Petty, M.D. 


MISCELLANEOUS 


Surgical Treatment of Retroperitoneal Tumors. R. T. 
Tiprick and M. S. Gotpstein. Arch. Surg., 1955, 70: 
203. 


A suRGEON should approach a retroperitoneal tumor 
with a reasonable chance for complete extirpation of 
the lesion at lowest risk to the patient. Early in the 
course of the operative approach histologic studies 
should be performed by use of frozen sections. The 
extent of the neoplasm should be gauged as accurately 
as possible prior to operation. Final decision however 


has to be established after the neoplasm is exposed 
and evaluated grossly, and usually by frozen section. 

Preparation for the operation should invariably 
include preparing the colon in the event either that 
it will be opened or that a portion will be resected. 
Special vascular instruments should be available, in- 
cluding clamps for interruption of the aorta, vena 
cava, and other large vessels. Preparation for replace- 
ment of large vessels should be considered, with either 
fresh aortic homografts or freeze-dried aortic homo- 
grafts available. General anesthesia with endotracheal 
intubation is preferred and incisions must be generous, 
Neurosurgical silver clips are employed to delineate 
boundaries of neoplasm in the event that subsequent 
x-ray therapy is necessary. 

Contiguous structures are sacrificed where neces- 
sary, but the superior mesenteric vessels and the celiac 
axis represent territory allowing little trespass. From a 
theoretical standpoint, the aorta may be resected 
immediately inferior to the emergence of the superior 
mesenteric artery to include the renal arteries, with 
substitution by homotransplant. However, the sur- 
geon must constantly bear in mind the necessity of 
evaluating the critical arterial areas before any irre- 
versible steps are taken. Hemostasis should be com- 
plete and the wound closed with interrupted sutures 
of nonabsorbable material. The elements of postop- 
erative care are not peculiar to this class of neoplasm 
and measures taken for full replacement therapy. 

It is believed that in partial removal there may be 
occasional striking palliation with the benefit hinging 
principally on mechanical factors. If the surgeon is 
armed with precise information in regard to the type 
of tumor with which he is dealing, he will be guided 
as to how radical to be in noncurative procedures. 
The prognosis hinges on the type, location, and ex- 
tent of the tumor. —Stephen A. Lieman, M.D. 





GYNECOLOGY 


UTERUS 


Tuberculosis of the Uterine Cervix (Tuberculose du 
col utérin). R. Roucuy and J. Larcuer. Rev. fr. gyn. 
obst., 1954, 49: 285. 


TuBeRcULosIS of the uterine cervix has always been 
considered a rare lesion. A thorough search for signs 
of this disease may reveal more frequent involvement. 
Four cases are reported to emphasize the successful 
management made possible with the new drugs. 

The 4 patients ranged in age from 30 to 49 years. 
All had metrorrhagia as a presenting symptom. Every 
patient had either exposure to a tuberculous relative 
or had a history of previous illness diagnosed as tuber- 
culosis. Two patients had associated genital tuber- 
culosis, one tubal and the other endometrial. 

Therapy consisted of streptomycin, isoniazid, and 
para-amino-salicylic acid in combinations. The usual 
hygienic measures employed in the treatment of 
tuberculosis were also employed. 

The literature is reviewed with special reference to 
the pathology and clinical aspects. Medical treatment 
is now preferred. Surgery should be used only in cases 
of medical failures. | —George C. Lewis, r., M.D. 


A Study of Environmental Factors in Carcinoma of the 
Cervix. ERNEst L. WyNDER, JEROME CornFIELD, P. D. 
ScurorF, and K. R. Doraiswami. Am. 7. Obst. Gyn., 
1954, 68: 1016. 


THE AUTHORS have made a significant study of the 
possible role of environmental factors in the production 
of cervical cancer, based upon a clinicostatistical study 
(using the interview technique), carried out jointly in 
the United States and in India. The patient material 
consisted of women with carcinoma of the cervix in 
several American and Indian hospitals. American con- 
trol groups were represented by patients with pelvic 
diseases other than cervical cancer. American data were 
analyzed according to non-Jewish white patients, Jew- 
ish white patients, and negroes; the Indian data were 
reviewed for Hindu, Moslem, Christian, and Parsi 
patients. 

Compared with the control group, patients with 
cervical cancer had coitus and were married at a 
significantly earlier age. Multiple marriages were also 
much more common. The age of first coitus was earliest 
among negro controls and latest among Jewish con- 
trols. In the Indian study, the age of first coitus was 
earliest among Hindu and Moslem women and latest 
among Christian and Parsi patients. It is believed that 
the statistical association between syphilis and cervical 
cancer can be accounted for by the earlier age at 
first coitus among luetic cancer patients. 

It was found that patients with cancer of the cervix 
were more frequently exposed to uncircumcised males 
than the corresponding controls and that population 
groups whose males exhibit poor penile hygiene tend 
to have a high incidence of cervical cancer. 

The relation of the use of contraceptives to cancer 
was uncertain because of the difficulty of obtaining 


information on the frequency of their use. No statistical 
association between the number of pregnancies and 
cancer of the cervix was possible. Abstinence after 
menses may not be as important a factor as has been 
previously supposed. Since carcinoma of the cervix has 
been noted in virgins and in women exposed only to 
circumcised males, other etiologic factors must exist. 

Negative variables included onset and flow of 
menses, method of delivery, vaginal discharge, fre- 
quency of douching, and gonorrhea. 

In summary, the authors’ results show that those 
population groups with late age at first coitus and 
first marriage, with a low remarriage rate, and whose 
men are circumcised have a lower incidence of cervical 
carcinoma. — Warren R. Lang, M.D. 


Some Reflections Apropos of the General Statistics 
Pertaining to 3,327 Cases of Epithelioma of the 
Uterine Cervix Treated by Radiation from 1919 to 
1947 at the Curie Foundation (Quelques réflexions 
a propos d’une statistique générale portant sur 3,327 
cas d’épithélioma du col de Putérus traités par les ra- 
diations de 1919 a 1947 a la fondation Curie). JULIETTE 
Baup. Gyn. Obst., Par., 1954, 53: 408. 


SEVERAL INTERESTING FINDINGS were noted in a review 
of 3,327 cases of cervical epithelioma treated at the 
Curie Foundation, in Paris, from 1919 to 1947. 
Because of improved therapy at definite time inter- 
vals, the patients were divided into groups: 1919- 
1928, 769 cases; 1929-1941, 1,430 cases; 1942-1947, 
1,128 cases. In the earliest series radium was em- 
ployed almost exclusively. In the next group the 
majority received external irradiation and intracavi- 
tary radium. A few patients received either external 
therapy or radium alone. In the last group the same 
policies were followed except that the dosage of ex- 
ternal therapy was increased. In many cases 500 kv. 
and teleradium therapy replaced the conventional 
180 kv. x-ray treatment. 

During the same time intervals the 5 year cure 
rates by League of Nations staging were: stage 1, 
57.1 per cent, 64 per cent, 76.5 per cent; stage 2, 
36 per cent, 45 per cent, 45.1 per cent; stage 3, 22 
per cent, 31 per cent, 15 per cent; stage 4, 1.1 per 
cent, 14 per cent, 0.0 per cent. The over-all figures 
improved from 28.2 to 45 per cent. The relative 
proportion of stage 3 and 4 cases declined. 

Cure rates for patients receiving intracavitary 
radium alone compared favorably with those treated 
by other methods. Seventy per cent of patients with 
stage 1 and 44 per cent of those with stage 2 cancers 
were alive and free of evidence of disease at 5 years. 
The same type of patients treated by radium exhibited 
a high death rate (stage 1, 12 per cent and stage 2, 
17 per cent) from intercurrent disease. This was attri- 
buted to the tendency after 1929 to use radium alone 
in debilitated, old, or very obese patients. 

Death from carcinoma was evaluated in terms of 
the site of recurrence. The site appeared unaffected 
by the type of therapy program employed. The most 





168 International Abstracts of Surgery - August 1955 


common lesion was the combined involvement of the 
uterus, cervix, and pelvic tissues. Next most frequent 
was the reappearance of tumor in pelvic tissues exclu- 
sive of the uterus and cervix. Distant metastases and 
recurrence in the uterus or cervix alone were rarely 
encountered. 

Treatment failures could be classed in some cases as 
progressive, resistant lesions that grew during and 
after therapy with death in a year or less. In other pa- 
tients there was a quiescent period of years before the 
sudden reappearance of disease. These patients did 
not survive despite repeated radiation therapy or at- 
tempted surgery. From 8 to 9 per cent of the patients 
with 5 year “‘cures” died of cancer before the tenth 
year; 4 per cent of those with 5 year ‘“‘cures” died of 
recurrence after the tenth year. 

Immediate complications of therapy were most fre- 
quently associated with infection. Appropriate meas- 
ures to control infection reduced the morbidity and 
mortality. One-third of the patients exhibited rectal 
reactions which consisted of transient proctitis. This 
disappeared by the tenth to twenty-fifth day after 
treatment. In the first year following therapy 18 per 
cent of the patients developed proctitis. Most of the 
patients had diarrhea and melena. A few exhibited 
marked local reaction. After the first year 6 per cent 
of the patients developed minor degrees of rectal irri- 
tation. Four per cent exhibited perirectal reactions. 
After 1942 the increased amount of therapy resulted 
in 3 rectovaginal fistulas and 2 cases of rectal stenosis 
requiring colostomy. Bony and cutaneous complica- 
tions were rare. Five fractures of the femoral neck and 
one sarcoma of the anterior abdominal wall were the 
only serious reactions encountered. 

—George C. Lewts, Jr., M.D. 


The Anatomic Basis of the Wertheim Operation as 
Modified by Meigs (Ueber die anatomischen Grund- 
lagen der Wertheimschen Radikaloperation in der 
Modifikation von Meigs). K. RicHTErR and W. THIEL. 
Geburtsh. @ Frauenh., 1954, 14: 969. 


THE WERTHEIM HYSTERECTOMY as performed today is 
quite different from the one Wertheim originally de- 
scribed. The present operation is more radical and in- 
cludes pelvic lymph node dissection in addition to a 
radical hysterectomy, bilateral salpingo-oophorec- 
tomy, and removal of the upper vagina. 

The authors review the surgical anatomy of the 
Meigs procedure with particular attention to the fas- 
ciae. They stress the more lateral extension of the lim- 
its of parametrial tissue. — Warren R. Lang, M.D. 


ADNEXAL AND PERIUTERINE CONDITIONS 


Malignant Transition in Ovarian Endometriosis 
ANTHONY V. PosroLorr and THomas A. RODENBERG. 
Am. 7. Obst. Gyn., 1955, 69: 83. 


Tue AuTHors refer to 13 cases of ovarian carcinoma 
which were considered to have met Sampson’s condi- 
tions for proof of endometrial origin, 4 of which 
showed adenoacanthomatous change. They then pre- 
sent a case which is considered to fulfill Sampson’s 
criteria for an endometrial origin, the fourteenth case 
reported up to the present time. This case is the fifth 


reported instance, so far as can be ascertained, of 
ovarian adenoacanthoma known to arise from endo- 
metriosis. In this case it was possible to demonstrate 
benign and malignant endometriosis adjacent to and 
continuous with each other.—Charles Baron, M.D. 


MISCELLANEOUS 


Clinicostatistical Remarks on the Obstetrical Inter- 
vention per Vaginal Route Executed in the Two 
Decades (1923 to 1932 and 1943 to 1952 in the 
Obstetrical Clinic of Florence (Rilievi clinico-statis- 
tici sugli interventi ostetrici per via vaginale eseguiti 
nei due decenni 1923-32 e 1943-52 nella Clinica 
Ostetrica di Firenze). E. Ocier and F. Gasparrt. 
Riv. ostet. gin., Firenze, 1954, 9: 466. 


THE CURRENT OPINION is that physiopathologic and 
operative obstetrics have profoundly changed not 
only since remote times but within the past few years. 
Therefore, the authors wished to compare 2 years of 
obstetric practice to observe what changes have taken 
place in the past few years and to evaluate different 
procedures. Excluding cesarean sections, they limited 
their study to operative intervention per vaginal route 
during the decades 1923 to 1932 and 1934 to 1952. 

The higher than expected incidence was 18 per cent 
in the last decade (19% in the first) and this they 
found to be halfway between the two extremes re- 
ported in the literature. 

Dilatation of the cervical os was much less fre- 
quently practiced during the later decade. Instru- 
mental dilatation practically disappeared. 

The use of forceps was increased in the more recent 
decade and most of this was due to the application of 
low forceps in primiparas—in from 4.9 to 7.7 per cent 
of the deliveries. The use of midforceps and high for- 
ceps decreased. The natal and neonatal mortality 
rates dropped from 8.46 to 4.22 per cent in all forceps 
deliveries. Only in low forceps the figures ranged from 
5.37 to 2.06 per cent. 

The maternal mortality from all causes, including 
eclampsia, uterine rupture, and peritonitis, in forceps 
deliveries applied at all levels dropped from 2.19 to 
0.75 per cent. 

The frequency of podalic extraction dropped from 
2.7 to 1.1 per cent and the authors found that the 
mortality rates for simple “‘podalic assistance” dropped 
from 5.08 to 3.70 per cent, and those for podalic ex- 
traction from 24.43 to 20.37 per cent. 

The total maternal mortality rates from all causes 
in cases in which podalic extractions had been done 
rose from 1.39 to 2.00 per cent. 

Embryotomy of all sorts dropped from 0.95 to 0.30 
per cent in incidence and the maternal mortality 
rates for this procedure dropped from 14.63 to 7.50 
per cent. 

The authors discuss the decline in the incidence of 
versions: classical, from 2.96 to 1.50 per cent and 
Braxton Hicks, from 0.41 to 0.23 per cent. The fetal 
mortality rates dropped from 32.4 to 21.8 per cent in 
the classical version and from 62.96 to 50.00 per cent 
in the Braxton Hicks version. The sole indication for 
the latter version was placenta previa. 

The maternal mortality rates dropped from 14.8 to 
12.50 per cent in the Braxton Hicks versions and from 





6.78 to 2.38 per cent in the classical type. The authors 
conclude that this procedure causes considerable risk 
to both the fetus and the mother. 

—W. Newlon Tauxe, M.D. 


Histomorphologic and Histochemical Aspects of the 
Human Corpus Luteum After Treatment with Cho- 
rion Gonadotropin and Prolactin (Aspetti istomor- 
fologici e istochimici del corpo luteo umano dopo 
trattamento con gonadotropina corionica e prolat- 
tina). CARLO Pacani and Caro Lurascul. Ann. ostet. 
gin., 1954, 76: 565. 


Tue purpose of this work was to study, from the 
morphologic and histochemical point of view, the 
characteristics of the human corpus luteum under 
treatment with chorion gonadotrophin and with pro- 
lactin separately and together. 

Wedge resection of the corpus luteum from preg- 
nant women subjected to laparotomy for diverse 
conditions which did not interfere with gonadal func- 
tion was carried out. Cycles were determined to be 28 
days. Date of ovulation was estimated by the basal 
temperature chart. Hormone treatment was ini- 
tiated 5 days from ovulation and continued daily for 
6 days, followed within 24 hours by biopsy. Concur- 
rently the state of the endometrium was determined 
(on the day of biopsy) by Hertig’s method. 

Of 12 women, 2 (Group I) were given no treat- 
ment and served as controls. Three (group II) were 
given 2,000 I.U. of chorion gonadotrophin for 6 
days; 3 (group III) were given 200 I.U. of prolactin 
daily. The remaining 4 (group IV) were given both 
hormones together. 

Histologic sections were stained by hematoxylin 
and eosin, Sudan nero for fat, by the Libermann- 
Schultze technique for cholesterol, and examined un- 
der polarized light. 

The “‘festooning”’ of the corpus luteum of chorion 
gonadotrophin-treated patients seemed notably more 
spacious than in the controls. Lutein cells were rela- 
tively hypertrophic so that nuclei appeared more 
pyknotic. Under prolactin, the nuclei remained dense 
and compact and the cells appeared more vacuolated. 

Treatment with both hormones produced hyper- 
trophy of the lutein parenchyma with two cell types 
present, one with homogenous nuclei located cen- 
trally or slightly eccentrically, with vacuolated cyto- 
plasm, and taking little stain although well demar- 
cated. Between these cells were anastomosing bands 
composed of cells with compact nuclei, finely granu- 
lar cytoplasm with little vacuolization. 

Fat stains revealed rather modest amounts in the 
controls and in cases in which a single hormone had 
been given. The zones were rather regular. In group 
IV, there was present definitely increased fat in fine 
granules. 

In the first three groups, the Liebermann-Schultze 
reaction for cholesterol was generally negative; how- 
ever, when both hormones were administered the re- 
action was +-+-+ in all elements of the corpus lu- 
teum, particularly in the smaller cells. This paralleled 
the findings with polarized light which revealed a 
marked increase in fine granularity over all the corpus 
luteum in the group IV patients. There was little 
refractile material found in the first three groups. 
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The authors concluded that chorion gonadotrophin 
produced an hypertrophy of lutein parenchyma and 
that there is a synergistic effect between the two hor- 
mones studied. —W. Newlon Tauxe, M.D. 


The Efficacy of a Combined Treatment, with Tem- 
porary Improvement, of Patients with Endopelvic 
and Mammary Tumors, Probably Due to Antian- 
terior-Hypophysial Action, as Exemplified by Pa- 
tients with Genital Tumors (L’efficacia di un tratta- 
mento combinato probabilmente ad azione anche an- 
tipreipofisaria, antisomatotropinica, ed antigonado- 
tropinica, per la ripresa transitoria del benessere gen- 
erale delle malate di tumori genitali [endopelvici e 
mammari]). MANLIo Lust. Riv. ostet. gin., 1954, 9: 218. 


TWENTY-THREE case histories of patients treated by 
the author’s combined method are here reported. 
Not all the cases of patients so treated have been in- 
cluded since many have been too recent for the proper 
appraisal of results; other patients were in extremis 
when received on the author’s service, their immediate 
death precluding any possibility of evaluation. The 
elapse of time from the initiation of the treatment up 
to the present writing has been from 2 years to a few 
months. 

The reported case histories are rather sketchy, since 
they are only intended to bring out the gravity of the 
conditions for which the treatment was instituted. This 
means that a vast amount of laboratory data has been 
excluded. In this connection, however, the findings 
were rather uniform; i.e., generally, under the influ- 
ence of the treatment, the blood picture tended to re- 
turn towards the normal, the sedimentation rate 
diminished, and the normal complexion reappeared. 

Only 5 of these patients have died, and at least 3 of 
these deaths could not be attributed to the combined 
treatment since the patients were either in extremis 
when the treatment was started, or for other reasons 
the treatment was not fully carried out. 

The patients received nothing more in the way of 
medicaments than methylandrostendiol, as adminis- 
tered by Kasdon et al..(7. Am. M. Ass., 1952, 148: 
1212), however, in rather smaller dosages (75 mgm. 
per week intramuscularly), parahydroxypropiofenone 
(34 gm. per os on alternate weeks), and pantoiltaurine 
in physiologic solution in variable dosages averaging 
500 mgm. per diem. The first two preparations were 
administered uninterruptedly; the third (antivitaminic 
preparation) was given in accordance with the necessi- 
ties of the organism and the development of the neo- 
plasm. 

The material consisted of 2 cases of carcinoma of the 
breast, 5 cases of carcinoma of the uterine corpus, 5 
cases of the uterine cervix, and 6 cases of carcinoma of 
the ovary. 

The most outstanding results consisted of the disap- 
pearance of pain in practically every instance and the 
constant gains in body weight. The best results of all 
were those obtained in 2 patients with ovarian cancer 
which was rendered operable at a subsequent date. 

All in all, this combined therapy, with supplemen- 
tary irradiation, can only be considered as a pallia- 
tive method; however, it answers the question of what 
course to follow when there “‘is nothing further to be 
done.” —John W. Brennan, M.D. 





170 International Abstracts of Surgery - August 1955 


Brenner’s Tumor and Pseudomucinous Cystoma or 
Cystic Tumor of Brenner (Tumore di Brenner e cis- 
toma pseudomucinoso o tumore cistico di Brenner). 
Massimo Macciotta. Riv. ital. gin., 1954, 37: 103. 


THE AUTHORS report the case of a 52 year old woman 
who was operated on for a right ovarian tumor and 
had an excision of a Brenner’s tumor of the right 
ovary. Pathological examination revealed it to be 
cystic, the size of an adult’s head, and to have at one 
pole a firm small solid tumor. Microscopic examina- 
tion revealed a pseudomucinous cystadenoma with a 
Brenner’s tumor. 

The authors review the current theories of histo- 
pathogenesis and conclude that this cystic Brenner 
tumor falls into the category of teratomas of the 
ovary. —Alexander 7. Conte, M.D. 


The Alleviation of Pain by Chemical Means in Female 
Genital Tract Carcinoma (Die Schmerzlinderung 
beim inkurablen Genitalkarzinom mit chemischen 
Mitteln). R. K. Kepp. Geburtsh. & Frauenh., 1954, 
14: 883. 


THE AUTHOR REVIEWS the various chemical means of 
decreasing pain in carcinoma of the female genital 
tract. He lists the ideal requirements of such measures 
as follows: selective action on pain relief, little or no 
effect on nerves controlling vegetative functions, per- 
manent relief of pain or at least a long-acting effect, 
sparing of nerves of surrounding normal tissue, slight 
effect on the organism as a whole. 

Brief resumes are given of subarachnoid alcohol in- 
jection, peridural injection methods, paravertebral 
alcohol injection, presacral alcohol injection, local 


anesthetic agents injected into the neighborhood of the 
sciatic nerve, block of the lumbar sympathetics, frontal 
lobe infiltration with procaine, and various combi- 
nations of surgical and chemical methods. 

Each case in point should be evaluated individually, 
but if the patient is presumed to have a life span of 
more than several months, then chordotomy should be 
considered rather than chemical measures. 

— Warren R. Lang, M.D. 


Newer Approach to the Management of Incurable 
Carcinoma by Central Analgesics (Neuere Gesichts- 
punkte zur zentralanalgetischen Behandlung des in- 
kurablen Karzinoms). H. R6tTGErR and H. H. Brauti- 
GAM. Geburtsh. & Frauenh., 1954, 14: 892. 


MEcAPHEN (chlorpromazine hydrochloride) is a new 
therapeutic agent. It exerts a sedative or hypnotic 
effect on the central nervous system, the effect de- 
pending on the dosage used. It also has a potentiating 
effect when used with narcotic, analgesic, and hypnot- 
ic agents. The latter effect has been well tested on 
experimental animals. 

The authors used megaphen in 19 cases of female 
genital tract malignancy. In 5 to 8 days the dose of 
opiates was usually much decreased, sometimes to 
one-half the original. The average dose of megaphen 
was a total of 50 mgm. daily. Moreover, the sedative 
effect often afforded the patient a restful night. Toxic 
effects on the hemopoietic and urinary organs were 
looked for and not found. It was not thought that the 
drug had any direct action on the tumor growth. 
The results were unsatisfactory in only 2 patients. 

— Warren R. Lang, M.D. 





OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 


An Evaluation of Modern Treatments of Eclampsia. 
D. M. Stern and C. W. F. Burnett. 7. Obst. Gyn. 
Brit. Empire, 1954, 61: 590. 


A REviEW of 1,718 cases of eclampsia from various re- 
ports has been completed to determine the forms of 
treatment which are most efficacious. 

While the etiology of eclampsia remains unknown, 
various theories have been advanced as to the cause 
of the convulsions. These include cerebral edema, 
sodium ion retention, hypertension, and cerebral 
dysrhythmia. Modes of therapy have been based 
upon these various possible causes. Reports of various 
investigators indicate that sedation in eclampsia re- 
sults in a maternal loss of 75 per thousand and a 
perinatal loss of 29.17 per cent. The maternal loss 
with the use of avertin has been reported as low 
(40.3 per thousand) but fetal and neonatal deaths 
average 32.58 per cent. 

At the West Middlesex Hospital, London, Eng- 
land, a program of veratrone therapy has been in- 
vestigated in 80 eclamptic patients. ‘The preparation 
is a 2.5 mgm. per milliliter aqueous solution of the 
ether-soluble alkaloids of veratrum viride. This medi- 
cation exhibits a wide range of safety with a good 
therapeutic response. On admission, 0.6 ml. of 
veratrone is given intramuscularly. After 30 minutes 
this is repeated until the systolic blood pressure 
reaches 120 mm. Hg., or the pulse drops to 60 per 
minute. Thereafter it is given only if the blood pres- 
sure exceeds 150 mm. Hg. or if the patient exhibits 
pre-eclamptic symptoms, provided the limits of safe- 
ty noted are not exceeded. While veratrone is given, 
50 per cent magnesium sulfate is also administered 
in doses of 5 to 10 ml. every 6 to 12 hours up to 8 
days. Close observation is essential. No sedation is 
required except in very restless patients. 

Under such a program there were 2 maternal 
deaths; both patients had been admitted in coma 
from cerebral vascular accidents. Among the 80 pa- 
tients, the perinatal mortality was 27.5 per cent. 
These results with veratrone therapy, combined with 
other reports of its use, indicate an average maternal 
death rate of 18 per thousand and a perinatal loss of 
29.17 per cent. —George C. Lewis, Jr., M.D. 


LABOR AND ITS COMPLICATIONS 


Modern Dystocia Detection. ALLEN R. KANNAPEL. 
Surg. Clin. N. America, 1954, 34: 1561. 


Dysrocta is defined as difficult or abnormal labor. 
This entity is logically subdivided, depending ‘on 
causative factors, into abnormalities of the powers, 
passenger, or passages. The prediction of the outcome 
on the basis of pure osteogenic dystocia is bound to be 
influenced by the fetal size, moldability of the fetal 
head, and the character of uterine contractions. Dif- 
ficulty or lack of such can be predicted on the basis of 


bony pelvic size and architecture, assuming a fetus of 
normal size and uterine contractions of normal 
character. 

These statements stem from experience in a special 
dystocia clinic. Two fundamental points are: 

1. There is no accurate method for selecting, before 
the onset of labor, those patients who will require 
cesarean section. Many good indices of inlet and mid- 
plane size have been suggested, but the variables are 
so elusive that no one yet has shown that vaginal 
delivery is assured in all cases above a certain index or 
prohibited below such figure. 

2. In the absence of any method for absolute predic- 
tion of mode of delivery almost every woman deserves 
a chance to prove that she can or cannot deliver 
safely vaginally. 

The following categories of patients are seen in the 
dystocia clinic: (1) true conjugate of 10.5 or less; (2) 
contracted midplane as manifested by sacral ab- 
normality, prominent ischial spines, and small sacro- 
sciatic notch and acute subpubic angle; (3) contracted 
outlet as manifested by an index of 15 or less (sum of 
intertuberous and posterior sagittal diameters); (4) 
previous cesarean sections; (5) previous long labors, 
difficult forceps or other operative vaginal delivery; 
and (6) abnormal presentations past the thirty-fourth 
week of gestation. These patients are carefully followed 
and studied with the idea of trying to determine 
whether they can deliver successfully per vagina. 

On the basis of past history, clinical palpation and 
measurements, fetal position, presentation and size, 
and x-ray pelvimetry, a summary is written on each 
record. Suggestions are incorporated regarding the 
probable mechanism and outcome. This dystocia 
sheet is a permanent part of the patient’s prenatal 
record and accompanies her to the labor floor. A view 
box is available for study of her roentgenograms by 
the attending and house staff responsible for the con- 
duct of her labor. 

From the study of patients in this clinic, several 
generalizations are possible. Inlet fetopelvic dispro- 
portion is fairly easy to suspect before the onset of 
labor. The criteria of short true conjugate (10.5 cm. 
or less), high presenting part, overriding of the 
symphysis by the fetal head, malpresentation, prema- 
ture rupture of the membranes, and failure of the 
Hillis-Muller maneuver are classical. It is poor judg- 
ment to be stampeded into radical action by any or 
all of these criteria. When only inlet contraction exists, 
the problem is greatly simplified and one is justified 
in waiting for molding of the fetal skull to occur. Once 
the inlet is passed, delivery is usually rapid and easy. 
If there is accompanying midplane contraction (as in 
funnel pelves), one can look forward to increasing dif- 
ficulty without much hope for less than a traumatic 
midforceps delivery. Such situations are best resolved 
early by cesarean section. When any degree of con- 
traction exists with a breech presentation, the test of 
labor is unjustified and elective section is indicated at 
the onset of labor. 
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Midplane contraction is more commonly seen in 
white than negro women. Roentgen pelvimetry is a 
must in the suspect midplane for it is the only accurate 
means of measurement of diameters of which the 
length must be known for intelligent management. In 
labor, posterior positions, deflexion attitudes, asyn- 
clitism, and poor cervical dilatation are the usual signs 
of midplane disproportion. Again, the test of labor is 
indicated in these cases. 

Midplane dystocia is recognized and resolved late in 
labor. Even if the cervix is completely dilated and if 
definite arrest occurs and the forceps are tried, stub- 
born persistence in traumatic attempts at vaginal de- 
livery defeats the cardinal purpose of the obstetrician 
to produce a live, healthy baby from an undamaged 
mother. 

The author states that pure outlet dystocia has not 
been seen by him. Previous vaginal delivery does not 
preclude future dystocia. Each pregnancy and labor 
must be evaluated on the basis of present, not past, 
fetopelvic relationship and uterine forces. 

—AHarry Fields, M.D. 


An Analysis of 56 Deaths Among 56,456 Live Births 
from Margaret Hague Maternity Hospital. Joun N. 
ConnELL. Am. 7. Obst. Gyn., 1954, 68: 1053. 


FIFTY-SIX MATERNAL DEATHS from January, 1944 
through December 1950 are reviewed. These occurred 
among 56,456 live births at the Margaret Hague 
Maternity Hospital, Jersey City, New Jersey (slightly 
less than 1.0 per 1,000 live births). In contrast, from 
October, 1931 through 1943, 189 maternal deaths 
among 66,376 live births (2.8 per 1,000) were re- 
ported previously (Tr. Am. Ass. Obst. Gynec. Abd. 
Surg., 1944, 56: 131). 

The various causes of death in the present study 
were as follows: rheumatic heart disease, 17 cases; 
infection, 9; eclampsia, 6; other toxemias, 3; embolic 
deaths, 5; sudden deaths, 2; other deaths, 5; malig- 
nancy, 4; hemorrhage, 3; and intestinal obstruction, 2 
cases. 

With regard to the 17 deaths (30.4 per cent) from 
rheumatic heart disease, in these women the main 
factor was that a past history of failure or change in 
the functional capacity during pregnancy was not 
sufficiently heeded. The clinic patients fared better, in 
general, than the private patients. 

Although deaths from puerperal infection should be 
rare, 9 women died of this disease. Five of these were 
probably not the responsibility of the hospital staff 
since the infected women were admitted late. 

Of the 6 women who died from eclampsia, 3 were 
private cases, 1 a nonclinic case, and 2 were transfers. 
The mortality rate for all of the cases of eclampsia 
during this period was 10 per cent. 

The author thinks that there were preventable fac- 
tors in several or all of the 5 cases with death from 
embolism. Anticoagulants may have been utilized too 
late. 

The 4 deaths from malignancy were classified as 
follows: metastatic carcinoma of the lungs and medi- 
astinum 5 years after mastectomy for breast carci- 
noma, metastatic melanosarcoma of the scalp, malig- 
nant choriocarcinoma, and acute myelogenous leu- 
cemia. 


Two of the 3 deaths from hemorrhage were not 
preventable. Only 1 death has occurred since the es- 
tablishment of the hospital blood bank and the 
constant availability of 1,000 c.c. of Rh-negative proc- 
essed blood. — Warren R. Lang, M.D. 


PUERPERIUM AND ITS COMPLICATIONS 


Thromboembolic Disease Complicating Pregnancy 
and the Puerperium. Joun C. ULLErRy. Am. 7. Obst., 
1954, 68: 1243. 


RECENT INVESTIGATIONS of thromboembolic disease 
have greatly clarified the relationship of this illness to 
pregnancy. 

In reviewing the concepts of the mechanism and 
etiology of thrombus formation, it appears that clot 
retraction plays a major role in the growth of a throm- 
bus and in its separation from the vessel wall. Certain 
predisposing factors such as infection, trauma, and 
anemia appear important in the outset of thrombotic 
disease. In order to assess these factors and the role of 
treatment, cases from the literature and from the 
Pennsylvania Hospital, Philadelphia, from 1933 to 
1953 were reviewed. 

In the antepartum group, 126 cases of thrombosis 
have been reported. Five additional cases were en- 
countered at the Pennsylvania Hospital, an incidence 
of 0.018 per cent of the antepartum patients who were 
followed to the time of delivery. Of the entire group 
of 135 patients, 97 received no anticoagulants. 
Eighteen of the 97 patients had pulmonary emboli 
and 15 of them died. Thirty-eight patients received 
anticoagulants, 7 of them developing pulmonary 
emboli. There were no fatalities. The use of anti- 
coagulants during pregnancy was considered safe 
and advisable for thromboses when there was close 
control of the anticoagulant therapy. 

Postpartum thromboembolic disease was encoun- 
tered more frequently. From 1933 to 1953 there were 
172 postpartum patients with thromboses at the 
Pennsylvania Hospital, an incidence of 0.34 per cent 
of the patients delivered. In 29 patients a pulmonary 
embolus was diagnosed. Examination of the patients’ 
records revealed a definite predisposition for throm- 
bosis in 25 per cent. Anemia seemed to be an addi- 
tional contributory factor. A decreased incidence of 
thrombosis was noted with the use of regional] anesthe- 
sia and when early ambulation was permitted. The 
incidence of cesarean section and traumatic delivery 
was increased. 

Conservative treatment without anticoagulants and 
surgery was carried out in 112 patients. ‘Twenty-one 
cases of embolus with 7 fatalities occurred in the 
same series. With the use of anticoagulants in 46 pa- 
tients, no fatalities occurred, although 8 of the pa- 
tients had emboli prior to therapy. Surgery was used 
in 8 cases with no emboli or fatalities. Closely super- 
vised anticoagulant therapy with heparin (50 mgm. 
intravenously to start, and dicumarol 10 to 14 days 
thereafter) appeared to be the treatment of choice. 
Prophylactic care during pregnancy and after delivery 
is especially stressed since it should reduce the inci- 
dence of thromboses and the need for any additional 
treatment. —George C. Lewis, Jr., M.D. 
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NEWBORN 


Hemolytic Disease of the Newborn; Its Present Status 
and Management. Simon A. WILE. Obst. Gyn., 1955, 
Dear fe 

AT PRESENT it would appear that the best manage- 

ment of hemolytic disease of the newborn depends 

upon broad criteria for, and the early use of, exchange 
transfusion, repeated exchange transfusion in infants 
with serum bilirubin levels rising above 20 mgm./100 

c.c. after the first exchange, and the availability of a 

competent exchange transfusion team. The impor- 

tance of an adequate reproductive history and ade- 
quate antepartum serologic studies, examination of 
the cord blood in every case, and the full co-operation 
of the obstetrician, pediatrician, and serologist are 
emphasized. —John R. Wolff, M.D. 


The Frequency of Listeriosis in the Newborn; Inves- 
tigations at the Leipzig University Women’s Clinic 
(Ueber die Haeufigkeit der Listeriose bei Neuge- 
borenen; Untersuchungen an der Universitaets- 
Frauenklinik Leipzig). M. BREuNiNG und F, FritzscHe. 
Geburtsh. & Frauenh., 1954, 14: 1113. 


LISTERELLA INFECTIONS are rare in the newborn. They 
have previously been designated by such terms as 
pseudotuberculosis, miliary granulomas, argophilic 
sepsis, infant septic granulomatosis, and now listerio- 
sis. The causative organism belongs to the genus Lis- 
terella. The authors found 6 positive cases of Lister- 
ella, 11 probable cases, and 3 doubtful cases in a 10 
month period (September 1, 1953 through June 30, 
1954) among 3,246 ward births. 

Among the 6 proved cases in the newborn, 5 of the 
mothers had had definite exposure to dogs, cats, 
chickens, or rabbits. Four had positive urine cultures 
for Listerella. One child was alive 2 months after 
birth, 1 was stillborn, and 4 succumbed within 12 
hours after birth. The clinical diagnoses were mild 
pneumonia (living child), suffocation, asphyxia (2 
cases), bronchopneumonia and birth trauma (all 
dead). Positive bacteriologic proof of the disease in the 
children was most frequently found by examination 
of the meconium. The blood titers are worth-while 
findings. The modern antibiotics are indicated for 
reatment. — Warren R. Lang, M.D. 


MISCELLANEOUS 


Criticism of the Concept of the Placental Arterio- 
venous Fistula (Critica al concetto di fistola artero- 
venosa placentare). P. N. Sitiguini, P. F. ANGELINO, 
E. Revevut, and A. Actis Dato. Minerva gin., Tor., 
1954, 6: 665. 


FIFTEEN WOMEN in the last three months of pregnancy 
were subjected to cardiac catheterization and studied 
with reference to the hemodynamics of the gravid 
state. Samples of blood were obtained from the trunk 
of the pulmonary artery and from the hypogastric 
vein by directing the cardiac catheter from the right 
auricle into the inferior vena cava. Samples of blood 
were also taken from the femoral artery by direct 
puncture. By this means the oxygen of the arterial 
blood could be compared with that of the general 
venous circulation (pulmonary artery) and that of the 
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venous blood beyond the point of ingress of the venous 
blood from the uterus. 

Oxymetry showed the content of the arterial blood 
(general circulation) to be 10.96 to 17.75 volume per 
cent, that of the venous blood from the pulmonary 
artery (general venous blood) 7.28 to 13.42 volume 
per cent, and that of the venous blood from the hypo- 
gastric vein 5.43 to 9.74 volume per cent. The findings 
appurtenant to the authors’ purposes lay in the fact 
that the general arterial blood exhibited a higher con- 
tent of oxygen than that from the normal (nonpreg- 
nant) individual. This, in the authors’ opinion, is in 
contrast with the blood in cases of arteriovenous 
aneurysm, which does not show an abnormally high 
oxygen content, and is interpreted as an attempt on 
the part of the maternal organism to provide an ade- 
quate oxygen supply for the developing fetus. The 
drop in the oxygen content of the blood from the 
hypogastric vein, even below that of the blood from 
the general venous circulation, indicates that this 
blood in being transferred from the arterial to the 
venous side has given off a more than ordinary 
amount of oxygen; this, of course, to the fetus. 

Since in the presence of arteriovenous aneurysms 
the venous blood, intermixed with the blood from the 
arteriovenous fistula, contains more oxygen than that 
of the general venous circulation, the findings would 
seem to indicate that the blood transfer from the 
arterial to the venous side through the intervillous 
blood sinuses of the placenta does not correspond 
exactly to the modus operandi of the arteriovenous 
fistula. 

This behavior of the placental circulation, especi- 
ally when coupled with other differences, such as the 
absence of hypertension and of an accelerated circula- 
tory rate in the venous circulation, the absence of dila- 
tation of the afferent arterial branch and, most im- 
portant, the absence of any marked tendency toward 
cardiac failure in the pregnant woman, leads the 
authors to question the conception of Burwell (Arch. 
Int. Med., 1938, 62: 979) that the placental circulation 
is essentially of the nature of an arteriovenous fistula. 

In considering the axiom which states that nature 
does not deal in paradoxes (Natura non facit saltus), it 
would seem strange that the mechanism of pregnancy 
should choose the rushing, boisterous method of the 
arteriovenous aneurysmal type of blood transfer for 
the leisurely task of promulgating the interchange be- 
tween the maternal and fetal circulations. In this con- 
nection we recall the seriographic studies of Hartnell 
who injected opaque material into the aorta and ob- 
served that the opacified blood lingered for 5 seconds 
longer in the blood sinuses of the placenta than in the 
other parts of the uterus. The modifications in the 
circulatory conditions during pregnancy are to be 
ascribed to the augmented need for blood, as repre- 
sented by the placenta and motivated by the mat- 
ernofetal interchanges. —7John W. Brennan, M.D. 


The Use of Acetyl Methionate of Magnesium in Ob- 
stetrics (Emploi de l’acétylméthionate de magnésium 
en obstétrique). Jacgues-Louis Dorszau. Thesis No. 
620, Faculté méd. Paris, 1954. 


Spas of the uterine musculature and of the cervix, 
even in “normal” labors, still remains a problem of 








modern obstetrics. Many spasmolytic agents have 
been described but all have some degree of toxicity for 
mother and fetus. There is evidence to suggest that 
magnesium has a relaxing action upon smooth muscle. 
It has also been useful in toxemias of pregnancy. The 
acetylmethionate of magnesium was chosen for clini- 
cal trial because of its known detoxifying action, anti- 
anemic properties, and protective effect on liver cells 
of methionate ion. The physical and biochemical 
properties of this magnesium preparation are reviewed. 
The report deals with selected case presentations 
from 300 deliveries in which 10 to 60 c.c. of 10 per 
cent magnesium acetyl methionate were used either 
intramuscularly or intravenously. The compound was 
considered effective for 283 patients in that there was 
relief of active spasm and relaxation of the cervix 
rapidly enough to permit complete dilation in 6 to 8 
hours in primagravidas. Some cases exhibited favor- 
able effects but cervical dilation took longer than 8 
hours. Twelve patients showed no response. ‘The prep- 
aration seemed to have an analgesic effect on all the 
patients experiencing relief of spasm. The magnesium 
preparation appeared especially valuable when up to 
60 c.c. were added to an intravenous pitocin solution 
for induction of labor. Uterine spasm was avoided and 
labors appeared to be accelerated. The administra- 
tion of magnesium appeared helpful in threatened 
abortions, postpartum cramps, and other conditions. 
The only possible toxic effect noted was the alteration 
of the fetal heart rate in 10 deliveries. In 5 of these 
there were other findings adequate to explain the 
changes. One stillbirth occurred, which was attribut- 
able to other causes. —George C. Lewis, M.D. 
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The Use of Trilene by Midwives. Committee on 
Analgesia in Midwifery. Med. Res. Counc. Memo., 
1954, No. 30. 

A COMPLETE REPORT is presented by the Committee on 

Analgesia in Midwifery of the Medical Research 

Council of Great Britain, on the use of trilene by mid- 

wives. The report follows a systematic clinical trial of 

trilene and its administration with a variety of in- 
halers. 

The Committee recommends that midwives, acting 
on their own responsibility after adequate instruction, 
be permitted to administer trilene with inhalers ac- 
cording to the specifications given in Appendix I of 
the report. 

The maximum concentration of trilene vapor de- 
livered should be 0.5 per cent by volume with a per- 
missible variation of + 20 per cent of this concentra- 
tion. The inhalers should be capable of providing, as 
an alternative, a weaker concentration of 0.35 per 
cent by volume, which is adequate for long periods in 
many cases. To ensure that inhalers conform to the 
recommended specification, every inhaler should be 
tested in the laboratory before being put into service. 
Periodic checking will also be necessary. Tests should 
be carried out in an independent laboratory officially 
approved for the purpose. 

In view of the known advantage of pethidine 
(meperidine hydrochloride, demerol) in the first 
stage of labor and the absence of any positive evidence 
that it increases the risk to mother or child, the Com- 
mittee sees no reason at the present time to prohibit 
the use of pethidine in addition to trilene or gas and 
air. —Alan Rubin, M.D. 
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ADRENAL, KIDNEY, AND URETER 


Pheochromocytoma; a Report of 2 Cases with a Re- 
view of the Diagnostic Tests. K. J. Guriinc and 
A. J. Herror. Brit. F. Surg., 1954, 42: 172. 


UNILATERAL RENAL AND ENDOCRINE DISORDERS are 
causes of elevated blood pressure that are amenable 
to surgical treatment. The authors report 2 cases of 
pheochromocytoma in which removal of the tumor 
produced complete cures. Both patients exhibited 
most of the features associated with adrenalin-produc- 
ing tumors, and the authors emphasize that close 
observation of the attack of paroxysmal hypertension 
is of the greatest diagnostic help. The pallor, restless- 
ness, and tremor produced by a rapid liberation of 
adrenalin contrasts clearly with the plethora of essen- 
tial hypertension. Because of the excess of noradrena- 
lin, the diastolic pressure is very high and the heart 
rate is usually slow and forceful because of vagal re- 
flexes from the aortic arch. There is profuse sweating 
and cold, clammy skin. Albuminuria may be confused 
with pyelonephritis or nephritis, and glycosuria and a 
mildly diabetic type of glucose-tolerance curve 
(which disappears after operation) may be confused 
with diabetes mellitus. Intracranial tumor must be 
considered if headache predominates, and anxiety 
neurosis and thyrotoxicosis must be considered be- 


cause of the tremor, tachycardia, palpitations, and ~ 


sweating, as well as a moderate elevation of the basal 
metabolic rate. Incidentally, renal damage may ac- 
count for mild postoperative hypertension. 

These tumors are usually benign and may arise 
from any chromaffin tissue, although they are rare 
outside the abdomen; they usually arise from the 
adrenal medulla but can also arise from remnants of 
the organs of Zuckerkandl in the para-aortic region. 
Their pharmacologic activity bears no direct relation 
to their weight. They are usually encapsulated, the 
adrenal cortex may be compressed, and they stain 
darkly with chromates. The cells are large, polyhe- 
dral, and at times multinucleated, containing neutral 
fat and anisotropic lipoids; many vascular channels 
separate the cells. Apparent invasion of the blood 
vessels does not indicate malignancy; malignant phe- 
ochromocytomas are rare. The average tumor con- 
tains sufficient adrenalin to make over 500 ml. of 
liquor adrenaline, British Pharmacopia. 

The normal adrenal medulla contains a mixture of 
80 per cent adrenalin and about 20 per cent of its 
unmethylated precursor, noradrenalin. In pheochro- 
mocytomas the tumor tissue seems unable to trans- 
methylate noradrenalin, whose proportion rises to 
over 90 per cent of all the pressor substances. 

Of all the diagnostic tests, the authors consider (1) 
the assay of the urinary pressor amines, and (2) the 
regitine test as of the greatest value. The normal daily 
excretion of pressor amines is about 50 ug. daily, 
some 30 ug. as 1-noradrenalin and about 10 ug. as 
1-adrenalin. An adrenalin-producing tumor produces 
a significant increase. Levels above 130 ug. are diag- 





nostic, and levels of 1,800 ug. of excretion daily have 
been reported. The assay is carried out biologically. 
The regitine test demonstrates that 5 mgm. of regitine 
given intramuscularly will cause a sudden and sus- 
tained systolic fall of 35 mm. or more only in cases 
of pheochromocytoma; in ordinary hypertensive pa- 
tients the fall averages 20 mm. systolic and 14 mm. 
diastolic, only. 

The authors consider that preliminary laparotomy, 
for diagnosis, is reasonable in uncertain cases; the 
tumor can be removed through a loin incision at the 
same operation or later. In this way, para-aortic tu- 
mors may be located and dealt with. They advocate 
the preoperative use of 5 to 10 mgm. of regitine to 
prevent excessive hypertension and rebound hyper- 
tension, immediate intravenous administration of 
noradrenalin postoperatively, and emphasize that 
ordinary adrenalin is worthless. As with other adrenal 
operations, preparation with cortisone, preopera- 
tively and postoperatively, may assist recovery. 

— David Rosenbloom, M.D. 


Demonstration of Altered Tissue Mucopolysacchar- 
ides in Renal Calculus Disease by Selective Stain- 
ing Techniques. RoceR BAKER and FRANCISCO 
Sison. 7. Urol., Balt., 1954, 72: 1032. 


THE AUTHORS had previously demonstrated, by para- 
thormone administration, that earliest calcification 
begins in the ground substance, or mucopolysaccha- 
ride, of the renal tubule basement membrane. This 
was found not to be due to hypercalcemia alone. Hy- 
perparathyroidism produces an alteration in the 
ground substance, which predisposes to secondary cal- 
cification and in turn is augmented by the hyper- 
calcemia. 

These changes were studied in rats by various tech- 
nical methods, including histochemical stains. With 
these methods and utilizing parathormone in the fol- 
lowing quantities: (a) those ineffective in causing cal- 
cification, (b) those large enough to cause calcification, 
and (c) those large enough to produce uric acid, it 
was found that the first changes noted were marked 
alteration in the renal tubular polysaccharides. 

From this experimental work and preliminary stud- 
ies of human material, renal calcification or the devel- 
opment of calculi is entirely a disease of the tubules. 
There is no evidence that the glomeruli are involved in 
any manner in this condition. Altered tubular muco- 
polysaccharides precede the development of experi- 
mental renal calcification. Subsequent calcification is 
deposited only in areas of altered ground substance. 

— John R. Herman, M.D. 


Ion-Binding Properties of Electrophoretically Homo- 
geneous Mucoproteins of Urine in Normal Sub- 
ects and in Patients with Renal Calculus Disease. 
1LLIAM H. Boyce, Frep K. Garvey, and CHARLES 

M. Noreteet. 7. Urol., Balt., 1954, 72: 1019. 


THE possiBILiTy that calcigerous urinary calculi may 
originate in the presence of such substrates as chon- 








droitin sulfate or other ion-binding mucopolysac- 
charides suggests certain etiologic factors in the pro- 
duction of renal calculous disease. Initial investiga- 
tions indicated that the total urinary colloids are 3 to 13 
times greater in patients with calcigerous renal stones 
than in the average normal; and in further studies 
with fractions of urinary biocolloids, certain data 
relative to the ion-binding properties of the muco- 
proteins of urine were determined. Electrophoretic 
patterns of fractions 1, 2, and 3 of normal and 
diseased urines were obtained. The interpretation of 
these patterns indicated that perhaps the larger 
amount of precipitation and crystallization which oc- 
curs in calculous diseased urine is due to the greater 
amount of mucoproteins present in diseased urine. It 
is also suggested that the uromucoid is derived from 
the epithelial cells of the entire urinary collecting 
system—collecting tubules to bladder inclusive. The 
depolymerization or other alteration of the urinary 
mucoproteins may facilitate the binding of calcium or 
other ions and thereby aid in the formation of urinary 
calculi. —Peter L. Scardino, M.D. 


The Late Results of Nephrectomy for Lithiasis of the 
Kidney and of the Ureter (Nefrectomie per calcolosi 
del rene e dell’uretere e risultati a distanza). Lucio 
Piccinni. Arch. ital. urol., 1954, 27: 143. 


FoLLow-vup sTupIEs after periods of from 4 months to 
13 years and 6 months were made upon 52 of 114 pa- 
tients who had undergone nephrectomy for lithiasis of 
the kidney and ureter, at the surgical clinic of the Uni- 
versity of Bologna, Italy, in the period from October, 
1938 to June, 1952. The results following nephrectomy 
are appended in a huge table and show in most in- 
stances gains in weight of from 2 to 20 kgm., excellent 
health with return to original occupation, absence of 
subjective disturbances, no further elimination of cal- 
culi, and practically normal blood and urinary find- 
ings. 

The few instances in which the patient is not now in 
the best of health may be briefly cited. One pa- 
tient lost weight (15 kgm) but this patient seems to be 
suffering from a liver complaint. In 7.6 per cent of 
cases the patient was able to return to his former occu- 
pation only in part, and in 11.5 per cent work had to 
be abandoned because of local pain or general asthe- 
nia. In 2 instances a short fistulous tract due to non- 
absorbable sutures has persisted; and in 6 instances the 
remaining kidney is now palpable. In the female pa- 
tients there have occurred 3 pregnancies at periods of 
3 months, 6 years, and 4 years after the operation. 
Eight of these patients presented traces of blood in the 
urine and 3 have eliminated stones. Five cases of 
pyelectasia were disclosed by roentgenologic exami- 
nation. 

In 34 patients (65 per cent) azotemia was not above 
0.05 pro mille; the remaining values oscillated be- 
tween 0.50 and 0.60 pro mille. In only 2 instances did 
the values rise above 0.70 pro mille. Thus it would 
seem that the vicarious hyperfunctioning of the re- 
maining kidney tissue is sufficient to maintain the 
azotemic titer within normal limits. Blood pressures 
remained within what could be presumed to be normal 
limits except in 2 instances, a young man with pre- 
sumably essential hypertension and an old man whose 
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azotemic titer (0.43 pro mille) would seem to exclude 
any participation in the hypertension of the kidney, 
In consideration of the fact that conservative meas- 
ures in these patients may result in danger to the func- 
tional integrity of the remaining kidney, in instances 
in which the nephrectomy is not clearly contraindi- 
cated one should not hesitate to carry it out since in 
the majority of instances this operation results in resti- 
tution and without diminution of the patient’s phys- 
ical efficiency. —Jehn W. Brennan, M.D. 


The Problems Involved in Renal Transplantation 
(Les problémes de la transplantation rénale). BERNARD 
AnToINE and Henri Ducrot. 7. urol méd., Par., 1954, 
60: 289. 


THis REvIEW of the medical literature of the past 50 
years on the subject of renal transplantation is occa- 
sioned by an experience on the authors’ service last 
year. A 16-year-old boy lived for 22 days following the 
transplantation of a kidney donated by the mother of 
the patient. The injury received by the patient was 
occasioned by a fall from a scaffolding with crushing 
damage to the only functioning (right) kidney. The 
patient had been anuric for 8 days previous to the 
transplantation operation. This case was reported in 
the Mém. Acad. chir. Par., 1953, 79: 642, and the report 
was at that time reviewed in an abstract in this journal 
(Sure. Gyn. Osst., INTERNAT. Asst. SurG., 1954, 98: 
570). 

It is a far cry from the day when it was believed 
that the transplanted organ would simply cease to 
function to the present time when it has been proved 
that the transplanted organ can live and can func- 
tion in a fairly normal manner. It has been found 
both in the authors’ experience and in the experi- 
mental work of other researchers that the transplanted 
kidney clears the blood of urea and the other products 
normally excreted in the urine, although not as effi- 
ciently as the patient’s own natural organ would do. 
The technical difficulties involved in the transplanta- 
tion of the kidney in toto have not yet been satisfactor- 
ily overcome, but they are not the crux of the problem. 

The patient on the authors’ service became anuric 
on the twenty-second day following the operation; 
this second attack of anuria developed suddenly, with- 
out warning. When the patient was reoperated upon 
the anastomosed arterial supply to the transplanted 
organ was observed to be beating normally; it was not 
occluded, as at first suspected. It is true that later, at 
autopsy, the transplanted kidney was found to have 
undergone extensive necrotic changes with loss of en- 
dothelium of the smaller blocd vessels, particularly in 
the peripheral areas of the kidney. Dempster demon- 
strated arteriographically occlusion of the peripheral 
blood vessels of the cortical area of the transplanted 
kidney in experimental animals and evidences of selec- 
tive deterioration of the nephron; however, this was a 
postmortem specimen. The biopsy specimen, taken at 
the time of reoperation during the final period of 
anuria, did not show such advanced lesions, but it did 
exhibit features suggesting a “humoral response” 
Diapedesis of the erythrocytes into the interstitial tis- 
sues, and evidences of edema and an infiltration in the 
interstitium, particularly about the blood vessels, of a 
peculiar form of round cell (either lymphocyte or 








rt 


iC 


ri- 


ta- 








plasmocyte) were present. This infiltration did not 
seem to originate locally but suggested a general re- 
sponse of the reticuloendothelial system. Other work- 
ers have studied these same infiltrating cells and found 
them colored intensely red (pyronine positive) with 
the methyl pyronine-green stain of Unna. This stain- 
ing reaction denotes the presence of a rich ribonucleic 
acid content of the cytoplasm which is considered to 
have a vital role in the formation of antibodies. All 
this, of course, suggests an immunological process as a 
cause of the loss of function of the transplant. 

The other striking manifestation in this instance was 
the ability of the kidney to survive and function in the 
host tissues for 22 days. This, however, was a mother- 
child relationship in two individuals bearing a remark- 
able physical resemblance to one another. This phys- 
ical resemblance suggests, of course, a corresponding 
resemblance in the genotypic sense, a true syngenesio- 
transplantation. Here the authors recalled the work of 
Loeb, King, and Blumenthal (Arch. Path., 1931, 12: 
203; Biol. Bull., 1943, 84: 1-12) in the artificial in- 
breeding of albino rats. Here the tissues of these arti- 
ficially produced, nearly perfect, genotypic identities 
withstood transplantation experiments with much 
greater than normal passivity. 

Allin all, the authors believe that it is from research 
in the two discussed directions (heredity and immuno- 
logic response) that ultimate success in the transplan- 
tation of the kidney in toto is to be anticipated. 

— John W. Brennan, M.D. 


BLADDER, URETHRA, AND PENIS 


The Treatment of Malignant Tumors of the Bladder; 
Irradiation Therapy. D. S. PooLe-Witson. Brit. 7. 
Urol., 1954, 26: 326. 


THE AUTHOR presented data concerning 313 patients 
with vesical neoplasms who were treated with irradia- 
tion by himself or his assistants. Benign papilloma was 
present in 24 patients (8 per cent) and carcinoma or 
severe generalized papillomatosis was noted in the 
remaining 289 patients (92 per cent). The histologic 
nature and the degree of penetration of the neoplasm 
into the wall of the bladder was determined in each 
case. 

The forms of irradiation therapy employed were as 
follows: 

1. Benign villous papilloma and early multiple 
papillomatosis were treated by transurethral dia- 
thermy or transurethral resection and diathermy. 

2. Localized malignant neoplasms which did not 
invade too deeply were excised by diathermy after 
cystostomy, and radon seeds were implanted in the 
base. 

3. Extensively invasive or multiple carcinomas 
were treated with deep x-ray therapy. 

4. Low-growing, multiple papillomatosis and dif- 
fuse superficial invasive tumors were treated by deep 
x-ray therapy or intracavitary irradiation. 

5. Total cystectomy was reserved for patients in 
whom x-ray therapy or intracavitary irradiation 
failed to destroy multiple superficial lesions or in 
whom transurethral fulguration failed to prevent 
recurrent neoplasia. 
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This treatment policy employed in 289 cases of car- 
cinoma or multiple papillomatosis of the bladder re- 
sulted in 5 year survivals in 29 per cent of the patients. 
Unfortunately, in 28 per cent of cases the patients 
were beyond any form of curative treatment at the 
time of their first presentation at the hospital. 

Radon seed implantation. In treating a vesical neo- 
plasm by implantation methods a tumor-lethal dose 
of 7,000 roentgens is desired; in practice it is found 
that with a dose of less than 4,000 roentgens the 
tumor recurs, whereas a dose of more than 9,000 
roentgens causes necrosis of the surrounding tissue. 
When a tumor of the bladder is treated, the project- 
ing portion is first cut down with the diathermy loop. 
The base of the tumor and a margin of 1 cm. around 
it are implanted with radon seeds so as to achieve a 
dose of 7,000 roentgens over the entire implanted por- 
tion. The implant is carried out in a single plane, with 
the use of seeds of approximately 0.5 mc. strength, 
distributed according to the Paterson-Parker rules. If 
the seeds are placed at a depth of 0.5 cm. then a layer 
of tissue, 1 cm. in thickness and surrounding the base 
of the tumor, will receive a tumor-lethal dose of radia- 
tion. It has been found that a circle approximately 7 
cm. in diameter represents the maximal region which 
may be implanted. 

One hundred and four patients (36 per cent of all 
cases of carcinoma and diffuse papillomatosis of the 
bladder) were treated by the implantation of radon 
seeds and 49 per cent survived 5 years. Death from 
recurrence of the tumor occurred chiefly in the first 2 
postoperative years. The author stressed the fact that 
implantation of radon seeds should be confined to 
tumors which have not penetrated the wall of the 
bladder. 

Deep x-ray therapy was employed for invasive carci- 
nomas which were too advanced for implantation of 
radon seeds and also in an attempt to control diffuse 
papillomatosis which had not responded to trans- 
urethral fulguration. A 500-kv. machine was em- 
ployed and for radical therapy doses of 5,000 to 6,000 
roentgens were given for 3 to 5 weeks to six rectangu- 
lar fields which measured 6 by 8 cm. For palliative 
therapy a dose of 3,000 roentgens was given in 8 days. 

Sixty-six patients with infiltrating carcinoma (23 
per cent of those having carcinoma) received deep 
x-ray therapy and 25 per cent survived 5 years. 
Seventeen patients with diffuse or multiple papillo- 
matosis received deep x-ray therapy with variable 
results. Eight of the 17 have survived more than 5 
years, 2 have remained well, while the remaining 6 
have small residual papillomas or occasional small 
recurrences which are destroyed by transurethral 
fulguration. —Laurence F. Greene, M.D. 


GENITAL ORGANS 


A Study of Anesthesia for 1,176 Transurethral Pros- 
tatectomies. Constance L. Graves, Francis M. 
SELLERS, and Mary Karp. 7. Am. M. Ass., 1954, 156: 
1045. 


Tue am of the authors was to study statistically and 
clinically the patients undergoing transurethral resec- 
tions of the prostate gland at Wesley Memorial Hos- 
pital over a 10 year period from July, 1942 to July. 








1952. The study included an analysis of the disease 
states present in these patients in addition to their 
prostatism, as well as an evaluation of the anesthetic 
methods used and any complications that may have 
occurred. Attention was also paid to postoperative 
complications in general in an attempt to determine 
whether or not these were causally related to the anes- 
thetic method employed. 

There were 1,176 transurethral operations perform- 
ed on 1,068 patients at Wesley Memorial Hospital 
over a 10 year period. The patients ranged in age from 
17 to 95 years. Seventy per cent were between the 
ages of 56 and 76 years, while 68 per cent were more 
than 60 years of age. Not only was the majority of the 
patients in this series in the older age group but 59 
per cent was in a risk classification other than 1, under 
the criteria established by the American Surgical 
Association. 

Each patient was studied from the viewpoint of pre- 
existing disease states other than the urologic com- 
plaints. The disease occurring most often was, as one 
might expect from the age group represented, hyper- 
tensive and arteriosclerotic cardiovascular disease. 
About 40 per cent of all the patients had some form of 
heart disease. Almost no condition constituted a con- 
traindication to an operation so necessary as removing 
an obstructing prostate. 

The associated urologic conditions were likewise 
studied. The most common disease was carcinoma of 
the prostate, which was present in 11 per cent of the 
patients. Most of these urological diseases were sec- 
ondary and as such contributed no difficulty to the 
anesthetic problem. 

Of these 1,176 operations, 946 (80%) were done 
with low spinal analgesia. The majority of the re- 
mainder was done with intravenous thiopental sup- 
plemented with nitrous oxide oxygen. Fifty-four per 
cent of the operations required more than an hour, 
and only 7 per cent required less than 30 minutes. The 
over-all average duration was 63 minutes. 

The established routine technique for spinal anal- 
gesia is descrileed in detail. The agent used was tetra- 
caine (pontocaine) hydrochloride, and 77 per cent of 
the patients received 10 mgm. 

In this series of patients the techniques used were 
satisfactory for the operative procedure and gave a 
high degree of safety. There were complications ac- 
companying the anesthetic procedures, but their in- 
cidence was not great nor, in most cases, serious. Eight 
per cent of the patients who received spinal analgesia 
had some degree of hypotension which required the 
use of vasopressor drugs. The incidence of headaches 
after spinal anesthesia was 3.4 per cent, although all 
of the headaches did not represent true spinal head- 
aches. While there was some complaint of a backache 
in 3.6 per cent of the patients who received spinal 
analgesia, it was also made by 1 per cent of those who 
received thiopental. 

Mental confusion, ranging from mild uncoopera- 
tiveness to complete disorientation, was a surprisingly 
frequent occurrence, but in our opinion was the result 
of arteriosclerosis rather than of anesthesia. The inci- 
dence of nausea and vomiting in the first 24 hours was 
the same in the patients having had spinal anesthesia 
as in those who received thiopental. 
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The morbidity and mortality were tabulated. All 
patients who died from any cause during the hospital 
stay during which they had the transurethral resection 
are included in the mortality statistics. There were 16 
deaths, giving a mortality rate of 1.3 per cent in the 
series. In reviewing the mortality, the anesthesia used 
seemed incidental to the cause of death in almost all 
of the cases. In only 1 case did it seem that death may 
have been causally related to the anesthesia employed. 

Faced with a group of patients in an older age 
group, representing almost every conceivable medical 
and urologic problem, it may seem strange that a rou- 
tine method of anesthesia could be established. Be- 
cause of the encouraging statistics derived from this 
study the authors concluded that low spinal analgesia 
is the anesthetic method of choice for most transureth- 
ral prostatectomies regardless of age or complicating 
conditions. —Constance L. Graves, M.D. 


Seminiferous Carcinoma Taking Origin in a Testis 
Retained in the Inguinal Canal (Su di un caso di 
carcinoma seminifero insorto su testicolo ritenuto in 
sede inguinale; contributo clinico). Luicr Rovam. 
Rass. internaz. clin. ter., 1954, 34: 587. 


A 28 YEAR OLD MARRIED MAN with one female child 
had always had an inguinal cryptorchism on the 
right side, as had his father and his grandfather be- 
fore him. He did not know the position of the retained 
testis in his forebears. About 2 months previously he 
noted an enlargement of the testis; the tumor became 
tender to pressure and with pains different from the 
testicular pressure pains previously experienced. The 
patient had not noted any change in his personality 
nor in his sexual instincts. 

On physical examination, in addition to the find- 
ings of testicular tumor, the urinary titer of the 17- 
ketosteroids was 58 mgm. per 24 hours (normal 12 to 
25). There was also some enlargement and deformity 
of the heart (congenital defect?) 

At operation the inguinal mass was freed from ad- 
hesions and removed (hemicastration). The removed 
mass was roughly ovoid with an irregular nodular sur- 
face. Its long diameter was about 8 cm. The outer 
layers of the tumor were firm and parenchymalike; 
toward the center the tissues seemed less firm. The 
superficial veins were prominent. Scraping the cut 
surface with a knife produced a “‘cancer milk” which 
was dense and translucent. The epididymis was dis- 
torted and without recognizable structure. 

Microscopic examination disclosed irregular mass- 
es of cells in more or less numerous groups. These 
cells were irregularly disposed and supported by a 
more or less well developed stroma of connective tis- 
sue. The tumor cells were polyhedral, ovoid or round- 
ed and contained large, deeply staining nuclei. In 
some places these cells presented an alveolar arrange- 
ment, while in others the structure was of medullary 
type. The connective tissue stroma exhibited neo- 
plastic infiltration. 

In places in which the neoplastic elements were less 
densely packed, traces of the walls of the seminiferous 
canaliculi could be recognized, the whdle picture pre- 
senting the appearance of a tumor which had orig- 
inated in the canaliculi and, more precisely, from 
the basal seminal elements (seminiferous carcinoma). 
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A study of the literature indicates that the retained 
testis is prone to malignant degeneration, no matter 
where the testis may be located (inguinal or intra- 
abdominal). Although metastasis to other organs is 
rare (one instance was reported in which metastasis 
occurred in the bony skeleton with increase of the 
ketosteroid titer in the urine), the neoplasm does have 
a tendency to metastasize to the regional lymph 
glands. 

The only therapy is removal of the testis no matter 
what its location. Operation should be followed by 
roentgen therapy to the lymphatic system to prevent 
diffusion to the regional lymph nodes. 

— John W. Brennan, M.D. 


MISCELLANEOUS 


Clinical Forms of Urogenital Tuberculosis (Formes 
cliniques de la tuberculose uro-génitale). B. Fey and 
E. J. L. Cowen. 7. urol. méd., Par., 1954, 60: 387. 


Tue AUTHORS review 100 cases of urogenital tuber- 
culosis observed in 1952 and 1953 at the Urological 
Clinic in the Cochin Hospital. They have made the 
observation that for two reasons genitourinary tuber- 
culosis is not the disease it once was. The first is that 
with the use of the antibiotics the virulence of the 
tubercle bacillus has been attenuated. In the well 
treated patient, one does not see the acute forms, the 
progressive advancement, and the extensions of the 
disease that formerly were a part of the clinical pic- 
ture. Except for a therapeutic accident, the lesions 
seen at the first examination do not progress, for a 
ferm of chronicity previously unknown takes place. 
The second reason is that it is possible to follow accu- 
rately the course of the disease by the use of urograms. 

From a study of 100 cases, the authors have been 
able to distinguish four clinical forms of genitourinary 
tuberculosis: 

1. The pure renal form in which the site is limited 
to the kidney (calyces and parenchyma) with the ex- 
clusion of the excretory and genital system. This con- 
dition was found in 25 cases of the 100. 

2. The renovesical form in which the bladder, 
urethra, and prostate become involved. Twenty-five 
of the 100 cases were in this group. 

3. The renoureteral form in which the kidney 
lesions are accompanied by pelvic and ureteral in- 
volvement—21 of the 100 cases. 

4. The mixed form in which the renal lesions in- 
clude complex involvement of the ureter and lower 
urogenital tract (10 cases). 

In the first group of cases the initial lesion involves 
the papilla and calyx with ulceration of either one and 
subsequent fibrous or caseous involvement. The 
lesions are single or multiple, grouped around a major 
calyx or disseminated around several papillae. It is 
difficult to say when these patients are cured, for some 
of them develop cystitis, other epididymitis. The 
lesions tend to disappear after adequate treatment 
without passing into a chronic state. They do not then 
leave any cystoscopic or roentgenographic evidence of 
their former existence. 

Among the 44 patients studied, 18 were nephrec- 
tomized, 13 for multiple and disseminated lesions and 
5 following failure of medical therapy. In the remain- 
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ing 26 patients, all clinical symptoms disappeared. 
From the anatomic point of view, 2 patients had 
ulcerations of the calyces that disappeared. In 2 
cases the cavities disappeared, and in 20 cases. the 
lesion did not progress beyond the stage found on the 
original examination. 

Bacteriologically, in 21 patients the tubercle bacil- 
lus disappeared from the urine in from a month to a 
year, but this does not mean the result was main- 
tained after the cessation of treatment. 

The renovesical group had renal lesions similar to 
those in the first group and, in addition, the bladder 
and the urethra as well as the prostate were involved. 
Tuberculous stricture of the urethra was found in 2 
cases; prostatism with unilateral or bilateral epididy- 
mitis was found in 6 cases. It is the prostatic lesion 
that slowly improves with resulting stricture of the 
prostatic urethra or tuberculous involvement of the 
vesical neck. 

The vesical lesions are not those of simple involve- 
ment of the vesical mucosa, but there is submucosal 
infiltration with involvement of the detrusor and of 
the muscle layers. These bladder lesions eventually 
heal with vesical sclerosis and the so-called “small 
bladder.” Some of these lesions are reversible or the 
muscular involvement causing the spastic bladder 
responds to the use of the antibiotics. The other type 
of patient does not respond to the antitubercle ther- 
apy, and his bladder loses its capacity as a urinary 
reservoir. 

The vesicoureteral reflux is not often demonstrated 
by the usual examination; the cystoroentgenograms 
do not demonstrate this phenomenon because the 
reflex is frequently intermittent. In order to look for 
the reflux it should be remembered that the bladder 
has a reduced capacity and, as a further result of the 
disease, the bladder neck has become sclerotic. As a 
result of this reflux, an ascending ureteral hydrone- 
phrosis results. Cibert has taught that after nephrec- 
tomy the death of the remaining kidney can come 
about in two ways: because of the reduced bladder 
capacity and increased intravesical pressure or be- 
cause of the intramural stricture of the ureter. The 
end results of the two mechanisms are entirely differ- 
ent. Stricture of the lower ureter causes increased 
pressure in the ureter with poor drainage and rapid 
fatal termination. The reflux of urine up the ureter 
follows a different pattern. The increased pressure on 
the ureter is not constant but intermittent, and per- 
mits the upper urinary tract to accommodate itself for 
a long period of time to the increased pressure. The 
destruction of the ureter thus progresses slowly over a 
period of years. 

In the examination of the bladder the authors point 
out that if the capacity is over 100 c.c., the bladder 
can be examined under morphine and epidural anes- 
thesia, but if its capacity is less than 100 c.c., nothing 
is gained by this examination. It may even be harm- 
ful by extending the involvement. It is also well to 
determine if the patient has residual urine associated 
with dystocia of the vesical neck. 

Of 25 patients in the second classification, 12 under- 
went nephrectomy. The remaining 13 patients had 
ameliorization of their symptoms, but only one was 
completely cured. In 1 patient stabilization of the 





bladder lesion permitted a cure by partial nephrec- 
tomy. Two patients had stricture of the urethra that 
responded to dilatation. Six patients with tuberculous 
prostatitis were benefited by medical treatment. One 
patient had a transurethral resection. Perhaps the 
others may need this type of surgery at a later date. In 
this series of patients, 3 showed unilateral or bilateral 
reflux. Two patients were benefited by resection, and 
a third had a nephrectomy. 

In the renopyeloureteral group there were 21 cases, 
which have been subdivided into cases similar to the 
pure renal group except that the lesions increased 
rapidly in size, causing pelvic dilatation and reten- 
tion, and cases in which the lesions involved the kid- 
ney parenchyma and pelvis. In this second case group- 
ing was one with involvement of the entire excretory 
system and two cases in which the process involved 
both the upper ureter and lower ureter. There were 18 
cases with the localized form. The lower or ostial seg- 
ment of the ureter was involved or the intramural or 
premural part was the site of pathology. The lesions 
usually progressed to tuberculous urethritis with the 
urograms demonstrating irregular, deformed, rigid 
ureters which remained permeable to catheterization. 
At times the ureter later became the site of numerous 
and extensive areas of stenosis. 

In the third type of involvement the vesicoureteral 
tract may remain relatively uninvolved, and the 
pathological process limited to the pelvis and adjacent 
upper ureter. In this type of case Puigvert suggested 
resection of the involved parts of the ureter and unit- 
ing of the normal ureteral ends. It is important to 
recognize the early lesions of the ureter; if they are not 
treated, they lead to fatal and rapid destruction of the 
kidney. 

Before surgical treatment of the stricture is con- 
sidered, one should determine: (1) the status of the 
kidney lesion, and the possible irreversibility of the 
lesion of the ureter under medical management; (2) 
the length of the strictured area; (3) the integrity of 
the adjacent ureter; (4) the status of the kidney. The 
renal lesion should be one that is responding to medi- 
cal management so that one can anticipate good func- 
tion after treatment has been completed. 

When no information can be obtained because of 
failure of urographic visualization of the kidney and 
catheterization of the ureter is impossible, Kuss and 
Holzer advise ureterography after operative ureteros- 
tomy. 

The authors listed 10 cases in the fourth or mixed 
group of cases. These were the patients who had renal 
lesions, stricture of the ureter and vesicoprostatic in- 
volvement. There were, in addition to renal and ure- 
teral lesions, 3 cases of active cystitis and a small 
bladder, 1 case of ureteral reflux, 3 cases without re- 
flux, 1 case of involvement of the bladder neck, 1 of 
stricture of the urethra with fistula, and 1 with tuber- 
culous prostatitis. 

In a discussion of the treatment of these patients, 
the authors have summarized their therapy as follows: 

In the purely renal form of tuberculosis a conserva- 
tive attitude with regard to surgery should be main- 
tained, for this form of the disease is often favorably 
treated by prolonged medical treatment. It was 
necessary to do a total nephrectomy in only 18 of this 
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group of 44 patients while the other 26 patients were 
satisfactorily treated with antibiotics. It was in this 
group who had an otherwise healthy urinary tract 
with limitation of the lesion to the upper or lower 
renal pole, and who, in spite of adequate medical 
management, had persistent tubercle bacilli in the 
urine, that partial nephrectomy found its most definite 
indication. As the result of partial nephrectomy, 4 pa- 
tients were anatomically as well as bacteriologically 
cured. 

The vesicorenal form of the disease is always more 
resistant to treatment. Medical therapy should be 
tried first, for many patients do respond to treatment 
before they develop the small bladder. It should be 
determined that the bladder empties; if a dystocia or 
ureteral reflux exists a transurethral resection of the 
bladder neck may be necessary. 

The treatment of the bladder varies with the 
pathologic findings. When the bladder capacity is 
over 100 c.c., an attempt should be made to treat the 
bladder lesion by endoscopic fulguration. If the small 
bladder is quite spastic, infiltration with novocain and 
resection of the erector nerves may be tried. The 
authors have used the abdominal approach to the 
vesical nerves as outlined by Richer in 2 cases, with 
total failure in one and partial failure in the other. 
When the bladder capacity is greatly reduced, the 
choice of operative procedure is between deviation of 
the urinary stream and plastic vesical enlargement. A 
nephrostomy was done in 1 case and cutaneous ure- 
terostomies in 2 cases. While plastic enlargements of 
the bladder were preferred by Couvelaire, Cibert, and 
Sabadini, the authors have not obtained good results 
with this type of surgery. To enlarge the bladder by a 
cystointestinal plasty, good renal function must be 
assured. The authors lost a patient following this oper- 
ation because of subsequent anuria. 

In order to treat the patients that have renoureteral 
involvement, it is necessary to determine if the ureter 
is the site of stenosis or spasm. At first, medical treat- 
ment should be tried. If a ureteral stenosis exists 
medical treatment will not be successful. If the urine 
does not drain well from the kidney surgical interven- 
tion is indicated. 

It has been said that medical treatment helps to 
produce the initial stenosis. Perhaps it would be well 
to anticipate this result and dilate the ureters regularly 
for a period of 2 to 3 months in order to avoid this 
complication. 

Nephrectomy is usually the operation of choice in 
cases in which lesions are disseminated and multiple 
and in which with cavernous destruction of the kidney 
and extensive involvement of the urinary passages 
have taken place. Nephroureterectomy is frequently 
preferable to simple nephrectomy. This method was 
employed in 5 cases. Two patients had a cutaneous 
ureterostomy for extensive lesions of the ureter. In the 
remaining cases, the authors were able to anastomose 
the superior ureteral portion to the normal bladder. 
In 1 case the patient had a ureterovesical anastomosis. 
In 8 cases the inferior portion of the ureter was united 
to the bladder by a ureterocystoneostomy. A recon- 
struction of the inferior ureter by a flap from the 
bladder was used in the treatment of 4 patients. Of 
the cases grouped as “‘mixed forms”’, in those patients 
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in whom the renal tuberculosis was unilateral, 
nephrectomy was done in 4 cases, a cutaneous ureter- 
ostomy in 4 cases, and nephrostomy in 2 cases. 

By classifying the cases of genitourinary tuberculo- 
sis in groups the patient with this disease will not be 
treated until the complete evaluation of urologic in- 
volvement is considered. When the evolution of the 
disease is studied in each case, a therapeutic arsenal is 
available to treat each patient with genitourinary 
tuberculosis. —Conrad A. Kuehn, M.D. 


Cancer Cells in Urinary Sediment. Cart Depen. 
Acta radiol, 1954, Supp. 115. 


THE AUTHOR has prepared an extensive monograph 
on the study of cancer cells in the urinary sediment. 
His series comprises 302 patients from various Copen- 
hagen hospitals who had various tumor involvements 
of the urinary tract, both primary and secondary, as 
well as uterine carcinoma or carcinoma of other 
neighboring organs with definite or suspected bladder 
invasion. In addition to these 302 patients, 18 patients 
with tuberculosis of the urinary tract were studied. 
The minimum follow-up period was 18 months and 
the maximum period was about 3.5 years. At the 
time of the cytologic examination the author was not 
aware ef the other findings in the individual case. He 
used from 200 to 400 c.c. of urine and studied the cen- 
trifuged cellular material by the smear method, stain- 
ing it with hematoxylin and eosin after alcohol-ether 
fixation. Diurnal urine was used. 

The author divided the cells into 5 groups: 

Appearance Designation 
1. Normal No tumor cells 
2. Slightly atypical Probably nontumorous 
cells 
3. Moderately abnormal Possibly tumor cells 
4. Distinctly abnormal Probably tumor cells 
5. Extremely abnormal Definite or plus tumor cells 

In urine smear studies, the relatively large and ab- 
normal nucleus, a characteristic of malignancy, is not 
always present; clear-celled carcinoma (hyperne- 
phroma) often shows cells with relatively ample 
cytoplasm. Papillomas present cytologic difficulty 
since the cells often are entirely normal in appearance 
even in the presence of invasive growth. The pH and 
salt concentration of the urine do not influence the 
cytologic appearance of the prepared smear. 

In 73 cases of definite cancer in the urinary tract, 
definite tumor cells were found in 49 (67%); of these, 
50 patients had cancer of the urinary bladder and 
definite tumor cells were found in 39 (78%). Six pa- 
tients had cancer of the prostate, and in 3 definite 
tumor cells were found. One patient had cancer of 
the ureter, and definite tumor cells were found in the 
urine. Fifteen patients had renal cancer with definite 
tumor cells in 6 (40%). 

In the same clinical group, there were probable 
tumor cells in 7 cases of cancer of the bladder, in 1 
case of cancer of the renal pelvis, and in 5 cases of 
renal cancer. Possible tumor cells were diagnosed in 1 
case of bladder cancer and in 1 case of prostatic cancer 
among the remaining 11 cases. 

Probable nontumorous cells were found in 2 cases 
of bladder cancer, and in 1 case each of prostatic and 
renal cancer. 
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No tumor cells were found in 2 cases of bladder 
cancer, 2 cases of renal cancer, and 1 case of prostatic 
cancer. In the definitely negative clinical group 
of 175 cases, definite tumor cells were found in 
1 case, probable tumor cells in 3 cases, possible tu- 
mor cells in 16, probable nontumorous cells in 73, 
and no tumor cells in 77. 

The author divided his clinical material into much 
more detail in the body of his monograph. He thinks 
that the comparison of the cytologic findings with the 
roentgenologic and cystoscopic findings shows that the 
cytologic procedure has been of diagnostic support 
and that tumor cells may be present in the urine even 
though a neoplastic lesion may be small and circum- 
scribed. Cytologic studies of the urine are relatively 
effective compared with the study of other body fluids. 
Occasionally, cytologic examination of the urine 
may be the first and only diagnostic procedure to 
give a positive result. | —David Rosenbloom, M.D. 


The Study and Management of Urologic Patients 
with Renal Failure. N. S. R. Matur. 7. Urol., Balt., 
1954, 72: 1104. 


ACUTE OR CHRONIC renal failure in the urologic pa- 
tient will frequently respond to specific therapy ad- 
ministered after complete electrolyte and renal func- 
tion studies have been made and intelligently inter- 


. preted. Irreversible chronic renal failure can often 


be managed by the judicious use of known agents to 
correct the acidosis and azotemia of renal failure as 
well as by the re-establishment of satisfactory ratios 
and relationships of other electrolytes of the various 
bodily compartments. 

The use of oral sodium acetate in conjunction with 
calcium lactate or calcium gluconate may relieve the 
acidosis of renal failure and prevent tetany. The im- 
mediate relief of obstruction at the vesical neck or at 
positions high in the urinary tract will often permit 
definitive surgery once the accompanying acidosis, 
hypocalcemia, dehydration, hyperkaliemia, anemia, 
and hyponatremia have been corrected. 

Staghorn renal calculi which are nonobstructive 
and whose removal is contraindicated may be satis- 
factorily managed in some cases by (a) restriction of 
the daily calcium intake to 600 mgm., (b) sodium 
acetate, 60 milliequivalents four times a day, to com- 
bat acidosis, (c) calcium lactate, 2 gm. three times a 
day, (d) 3 liters of fluids daily and the stabilization of 
the sodium-potassium ratio, as well as the use of 
aluminum gels to reduce the absorption of phosphor- 
us through the intestinal tract. 

Severe renal damage is often reflected in certain 
apparent incongruities which in reality are true meas- 
urements of renal function. Fatal hyperkaliemia can 
occur with urinary outputs of 2 or more liters daily. 
Intracellular potassium deficits may occur with a poor 
tolerance to potassium supplement. The reduction 
in blood urea nitrogen is not necessarily an indication 
of improved renal function; rather, creatinine clear- 
ance studies are far more accurate measurements. 
Nevertheless persistent elevations of the blood urea 
nitrogen and potassium, in spite of a large urinary 
output, indicates advanced renal damage. 

The author has studied the problems confronting 
the disturbed kidney and quite practically indeed has 








he shown by specific case reports and the use of specific 
therapeutic agents the manner in which urologic pa- 
tients with severe renal failure might satisfactorily be 
managed. —Peter L. Scardino, M.D. 


Dialysis in the Treatment of Uremia: Artificial Kid- 
ney. W. J. Kotrr and Cuartes C. Hicarns. 7. Urol., 
Balt., 1954, 72: 1082. 


THE AUTHORS present an excellent review of the prin- 
ciples, techniques, indications, and dangers of extra- 
corporeal hemodialysis. 

As yet there has been no proper study of the value 
of the artificial kidney. Suffice it to say that the arti- 
ficial kidney has saved lives. The hemodialysis does 
not replace the proper medical management of urem- 
ia; it is another modality added to the armamentar- 
ium. The several types of artificial kidneys and their 
efficiency are discussed. The entire technique of using 
this modality, the dangers and the indications are dis- 
cussed. The only contraindication mentioned is ac- 
tive, uncontrollable bleeding. 

— John R. Herman, M.D. 


Successful Use of a Simplified Method of Intermittent 
Peritoneal Dialysis. Witt1am H. Waucu. 7. Urol., 
Balt., 1954, 72: 1095. 


OsjectTions to peritoneal dialysis have been partially 
overcome by the use of a simplified method of inter- 
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mittent dialysis. A bedside technique has been de. 
vised in which a routine paracentesis is performed in 
the median line below the umbilicus with the patient 
supine. The stylet is removed from the trocar and the 
tubing from an intravenous infusion set is attached to 
the proximal end of the trocar. Three to 3.5 liters of 
warm lavage fluid at body temperature are adminis- 
tered through the trocar into the peritoneal cavity, 
This fluid consists of lactated Ringer’s solution, or, in 
severe cases of potassium intoxication, two parts by 
volume of 0.9 per cent sodium chloride and one part 
of 1/6 mol sodium lactate to which is added glucose 
in the form of 50 ml. ampules of a 50 per cent solution 
to make the final concentration of 2 to 6 grams per 100 
milliliters. Penicillin and streptomycin are added to 
each liter of fluid. 

Following the introduction of the fluid the trocar is 
removed and replaced by a rubber plug. After 2 to 6 
hours the patient is placed in a sitting position, the 
rubber plug removed, the trocar reinserted without 
anesthesia, and the paracentesis drainage accom- 
plished by gravity. This technique may be re-em- 
ployed several times daily if necessary, depending 
upon the electrolytic changes detected. This meth- 
od of dialysis was used on 2 patients and its simplic- 
ity and effectiveness as a temporary renal substi- 
tute warrants its further use. 

—Peter L. Scardino, M.D. 














SURGERY OF THE BONES, JOINTS, MUSCLES, TENDONS 


CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


The Vertebral Syndrome of Putti (A propos du syn- 
drome vertébral de Putti). J. DeELcHEF. Acta orthop. 
belg., 1954, 20: 361. 


IN THIS ARTICLE the author discusses the viewpoint of 
Glorieux, who demonstrated in a recent article that no 
true foundation for Putti’s theory on vertebral sciatica 
exists and that only degeneration and herniation of 
the intervertebral disc is responsible for this condition. 

According to Putti, the degenerative arthritis of the 
intervertebral joints is caused mainly by static dis- 
turbances; i.e., tropism of the articular facets or the 
difference between the planes of the facets of the fifth 
lumbar and other lumbar vertebrae. The degenerative 
changes occurring in these joint surfaces are accom- 
panied by vascular congestion and reaction of the 
tissues which cause an irritation of the nerve roots. 

Delchef does not believe that the primary cause for 
the degenerative changes occurring in the interverte- 
bral joints is the disc degeneration, because there are 
many patients with arthrosis and without disc lesions, 
and many patients with disc degeneration but without 
arthrosis of the facets. 

When a definite diagnosis of arthrosis can be made, 
relief is always obtained with conservative measures or 
a spinal fusion. In most cases of congenital deformities 
of the lumbosacral region, immobilization of the pain- 
ful segment produces complete and immediate relief. 

The author does not deny the existence of disc 
herniation, but he believes that these protrusions are 
mostly of traumatic origin and present very definite 
clinical signs. Plaster immobilization in these cases 
sometimes aggravates the symptoms. 

The author concludes that a definite hernia is a 
cause of sciatica which can be cured only by excision. 
For the other cases of lumbosciatic pain, a spinal 
fusion is indicated wherever conservative treatment 
fails. The author does not approve of the combined 
technique of removal of the hernia and fusion. 


— Joseph C. Mulier, M.D. 


Lumboarthritis and Lumbosciatalgia (Lombo-arthrite 
et lombo-sciatalgie). O. Scacuietti. Acta orthop. belg., 
1954, 20: 372. 


THE AUTHOR presents 4,130 cases of low back pain and 
herniation of discs. A statistical review of the causes of 
the pain gave the following figures: 


Cause of Pain Percentage 
Lumboarthritis of Putti 47.99 
Spondylarthritis 26.37 
Herniated disc 22.74 


Tumors of the caudaequina _0.33 
The lumboarthritis of Putti and spondylarthritis are 
degenerative diseases involving the vertebrae and sur- 
rounding structures; the articular facets are especially 
involved in the lumboarthritis of Putti. 
Pain with sciatic radiation caused by irritation of 
the nerve roots may be present with any of these con- 


ditions. The author believes that it is possible to de- 
termine by clinical means whether this radiating pain 
is due mainly to the pressure of a ruptured disc or to 
degenerative disease and inflammatory reaction of 
the surrounding structures. 

Patients with low back pain and sciatic radiation 
show similar symptoms, regardless of the cause. Some 
symptoms, however, may point to the main cause of 
the sciatic pain. These symptoms are described in 
detail: 

1. Electrical and clinical testing of the muscles of 
the lower extremity may determine whether there is 
irritation, or compression or interruption of the nerve 
roots. In herniation of the disc, only compression or 
interruption are present. It also is possible to localize 
the involved nerve root by testing the muscles elec- 
trically. 

2. Roentgenologic examination is usually less im- 
portant than the clinical findings for making the 
diagnosis or localizing the herniation. 

3. The spinal fluid should be examined in every case 
of sciatic pain, to rule out the possibility of compression 
by other causes. An increase of albumin and the 
presence of globulin was found in 3.3 per cent of the 
cases. In such cases a myelogram is required. Finally, 
the treatment is discussed. If there is only irritation of 
the nerve roots, conservative treatment is carried out. 

— Joseph C. Mulier, M.D. 


Arthrography and Traumatic Lesions of the Knee 
Joint (Arthrographie opaque et lésions traumatiques 
du genou). G. Rieunau, P. Ficat, and R. RIvIERE. 
Acta orthop. belg., 1954, 20: 421. 


Two TECHNIQUES are at our disposal for arthrography 
of the knee joint: the insufflation of air, and the injec- 
tion of radiopaque substances. The main advantage of 
the use of radiopaque substances is the visualization of 
the cartilage lining of the condyles of the femur and 
the tibia. These substances adhere firmly to the normal 
or pathologic contours of the menisci. The main in- 
dication for arthrography is the traumatic lesion of the 
meniscus, although abnormalities of the menisci, i.e., 
a discoid meniscus, may be visualized. 

The authors use the technique of Lindblom, of 
Sweden. They inject 10 c.c. of diodone (50%) after 
the evacuation of the joint exudate, and this is fol- 
lowed by exercise of the joint and the application of an 
ace bandage over the suprapatellar pouch to obviate 
the loss of the contrast medium in this large cavity. 

Films are taken in various positions. These films, in 
normal and pathologic conditions, are described in 
detail by the authors. 

The lesions of the menisci may be very clearly 
visualized. When there is a fracture of the meniscus, the 
fracture line is visible; when there is a disinsertion of 
the meniscus at either one of the horns, opaque sub- 
stance fills in the gap, and especially the bucket handle 
tear produces a very definite picture—the triangular 
shadow of the meniscus has lost its inner portion and 
the joint space is enlarged. 
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In degenerative disease of the knee joint the arth- 
rogram shows the abnormalities of the menisci. The 
roentgen findings in cases of rupture of the ligaments 
of the knee joint are also described. 

The authors conclude that arthrograms are espe- 
cially valuable for visualizing the lesions of the menisci, 
especially those of the posterior horn. Sometimes 
lesions were found which had escaped every other 
means of investigation. —Joseph C. Mulier, M.D. 


The Knee in Poliomyelitis (Rodilla paralitica). A. S. 
PaLazzi Duarte and P. Rusiés Trias. Acta ortop. 
traumat. Iberica, 1954, 2: 441. 


IN A SERIES Of 827 cases of knee disturbances, 345 were 
on a poliomyelitic basis. Of the 345 poliomyelitic 
knees, 221 received surgical treatment. The most fre- 
quent surgical treatment (1% cases) consisted in fixa- 
tion of the tendons of the fascia lata, biceps and semi- 
tendinosus to the tendon of the quadriceps muscle in 
front of the knee, and more particularly to the patella. 
Stainless steel wire was used. In 12 instances only the 
sartorius muscle was transplanted; in 9 the sartorius 
and semitendinosus; in 8 the biceps; in 2 the biceps 
and the sartorius; and in 1 the biceps, semitendinosus, 
sartorius, and the rectus internus. 

The: authors have divided the postpoliomyelitic 
paralyses of the extensor muscles of the knee into 5 
grades, in accordance with the amount of residual 
muscle power. If the power of the quadriceps muscles 
is equal and good, the patient is classed as grade 5; if 
there is a slight difference between the two sides, 
grade 4; if the muscle will not overcome resistance, 
but will contract against gravity, grade 3; when the 
quadriceps will not extend the leg against gravity but 
will move the limb with the patient lying on the side, 
the condition is designated grade 2; if the muscle does 
not move the limb, but can be felt to contract in 
places, it is designated grade 1; if even this is not 
possible the condition is designated grade 0. 

The authors have been withholding operation in 
cases in which the muscles available for transplanta- 
tion did not promise a resulting extension and con- 
tractive force of at least grade 3; this goal was attained 
in 72.6 per cent of the patients operated upon; the 
remainder attained grade 2, in which the power gained 
was sufficient for a stable gait in walking. All patients 
operated upon could cease using the hand to brace 
the quadriceps action and they no longer fell; con- 
sequently they no longer tired so quickly. 

Complications of the transplantation operations 
were exaggeration of the genurecurvatum (3 cases); 
dehiscence of the suture line (3 cases); failure to ob- 
tain contraction of the transplanted muscle (1 case), 
and persistence of complete flexion (4 cases). 

In general, the authors associate themselves with 
that group who do not believe in the complete auton- 
omy of the muscular contraction in walking. They are 
not adverse to employing a muscle so as to act con- 
trary to its normal physiologic action; for example, 
they do not hesitate to carry a flexor muscle of the 
thigh, such as the biceps or even a portion of the bi- 
ceps, to the front of the knee joint to act as an extensor. 
They are aware that some surgeons reject muscle 
transplantation operations in which muscle function 
must be reversed, on the basis of the theory of com- 
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plete automaticity of gait. The authors, however, do 
not subscribe unreservedly to this theory and point 
out that in the erect position of the body the muscles 
of the thigh and leg must change their function and 
act to reinforce muscles which, during the walking 
function, normally act as their antagonists. They be- 
lieve that many of the apparently automatic functions 
of the muscles are controlled from the cerebral cortex, 
and conceive the muscular functions as being capable 
of re-education. However, the fact is emphasized that 
no form of muscular training or supplementation will 
correct the tissue retraction and bone deformities of 
the neglected postpoliomyelitic knee. Thus, in appro- 
priate instances the authors perform orthopedic cor- 
rective tenotomies, fascial excisions, and osteotomies, 
In the main they have been trying to treat the early 
poliomyelitic convalescent patients and, by appro- 
priate exercises and training and a modifiable type of 
supportive splint, have attempted to prevent the de- 
velopment of deformities.— John W. Brennan, M.D. 


SURGERY OF THE BONES, JOINTS, MUSCLES, 
TENDONS, ETC. 


Capsulectomy of the Interphalangeal Joints of the 
Fingers. RaymMonp M. Curtis. 7. Bone Surg., 1954, 
36-A: 1219. 


TO CORRECT a limitation of flexion or extension of the 
interphalangeal joints, one must have in mind the 
various anatomic structures within a finger which may 
limit this motion. These structures are listed as fol- 
lows: 

1. Limited flexion, or extension contracture: scar 
contracture of the skin over the dorsum of the finger, 
contracted long extensor muscle or adherent extensor 
tendon, contracted interosseus muscle or adherent in- 
terosseus tendon, contracted capsular ligament, par- 
ticularly the collateral ligaments, bone block, or 
exostosis. 

2. Limited extension: scar of skin on the volar sur- 
face of the finger, contraction of the superficial fascia 
in the finger (as in Dupuytren’s contracture), con- 
traction of the flexor tendon sheath within the finger, 
contracted flexor muscle or adherent flexor tendon, 
contraction of the volar plate of the capsular liga- 
ment, adherence of the collateral ligaments with the 
finger flexed, bone block, or exostosis. ; 

The article is well illustrated and depicts the vari- 
ous tests for contracted or adherent long extensor 
tendons, for contracture of the interosseus muscles, 
contracture of the collateral ligaments, and for the 
mechanics of limitation in extension. An excellent 
description of the operative technique and postopera- 
tive treatment is given. Twenty-five cases in which 
capsulectomy of the interphalangeal joints was done 
for limitation of flexion are summarized in table form. 

The presentation is based on an analysis of 50 cases 
in which there was persistent limitation of extension 
or flexion of the interphalangeal joints despite conserv- 
ative treatment consisting of special nonrigid splint- 
ing, and physical and occupational therapy. Of the 
50 patients, 25 presented a limitation of extension of 
the fingers, and 25 a limitation of flexion of the fingers 
as a result of mechanical limitation at the inter- 
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phalangeal joints. In these patients, 72 interphalan- 
geal joints were subjected to surgery in order to im- 
prove function after conservative measures had failed. 

An operative procedure in which a lateral approach 
is used allows the operator to excise a portion of the 
collateral ligament from each side of the joint without 
disturbing the stability in the proximal interphalan- 
geal joint. At the same time it provides easy access to 
all other structures which may play a role in blocking 
extension or flexion of the fingers at the interphalan- 
geal joints. 

The results in this series of patients lead to the con- 
clusion that when the interphalangeal joint is intrin- 
sically in good condition, as shown by the roentgeno- 
gram, one can expect a measurable improvement by 
the procedure of capsulectomy of the interphalangeal 
joints. —C. Fred Goeringer, M.D. 


Bone Grafting Procedures in the Extremities (A pro- 
pos des greffes osseuses au niveau des membres). J. 
VERBRUGGE. Acta chir. belg., 1954, 53: 549. 


THE AUTHOR, who has had extensive experience with 
bone grafting procedures, discusses some of his princi- 
ples and presents 20 cases in which bone grafts were 
used in the treatment of disabilities of the extremities. 

In 100 cases only 7 complications occurred, 4 of 
which were of a minor nature. 

For nonunion without loss of substance the author 
prefers the use of multiple bone grafts combined with 
an internal metallic fixation. He believes that the fixa- 
tion should be as solid and accurate as possible, and 
that a very large number of bone grafts should be 
used. He thinks that the method of adding a rigid 
metallic fixation is more dependable than fixation of 
the fragments with use of the graft as a plate. A perfect 
reduction seems to increase the rapidity of union. The 
periosteum of the host bones must be handled very 
carefully and the least possible stripping should be 
done. The author uses his own very narrow bone- 
holding forceps. 

Autogenous grafts are certainly best, and the author 
prefers grafts from the ilium. They are easier to obtain 
and to shape. A sufficient number is easily obtained. 
They are more resistant to infection, and cause very 
little inconvenience to the patient after their removal. 
When solid grafts are needed the tibial crest is used. 

The age of the patient seems to be an important 
factor. In younger people the “‘take”’ is quicker. Some 
host bones seem to incorporate the grafts better than 
others. Freely bleeding bone is a better host. The tibia 
is better than the fibula, the radius is better than the 
ulna, and the humerus is better than the tibia. The 
metaphysial region affords much quicker union than 
other areas. 

Prolonged immobilization is necessary. The mini- 
mum seems to be 3 months, and 6 months are often 
necessary. ‘The x-ray films are not always to be trusted, 
and before and after mobilization are started several 
films have to be taken to follow the behavior of the bone 
fragments and the grafts. If a slight temperature with 
some redness occurs, the best treatment is to immobil- 
ize the extremity further. 

No exuberant callus formation was ever observed 
even after massive grafting. Rather, the grafts showed 
a tendency to decrease their volume. 


The following methods were used and are discussed 
by the author: 

1. Grafts “‘in loco,’ taken from the bones themselves, 
are sometimes very useful for filling small defects. 

2. When onlay grafts are used, the host surfaces have 
to be carefully cleared, so that bleeding bone is ex- 
posed. Chromic catgut is used to hold the alignment of 
the fragments. 

3. Inlay grafts are used when the alignment of the 
fragments is good. Sometimes the method of reversing 
the removed bone (Albee) was used. Healing seems to 
take longer, however. Therefore, the author prefers the 
use of many imbricated iliac grafts to fill the created 
cavity. This speeds up the union. 

4. Contrary to the general belief, intramedullary 
grafts gave very good results. They afford a strong 
fixation of the fragments and fill all the space between 
the fragments. In the case of the tibia, part of the 
fibula was sometimes used. For the humerus a long 
iliac graft was used. 

5. Grafts were used to fill a defect after resection for 
tumors or when there was a large gap to fill between 
the fragments (Greffes intrafragmentaires). 

In these cases a strong and long tibial graft is taken. 
The graft is preferably introduced in the marrow 
cavity of one or both fragments. This procedure was 
carried out in defects of the radius. The distal part of 
the graft was inserted in the wrist for arthrodesis. 

6. ‘‘Intraosseous” grafts (as used in the treatment of 
nonunion of the neck of the femur) were used with 
good results in nonunion of the proximal part of the 
tibia and the femur. — Joseph C. Mulier, M.D. 


Semilunar Cartilage Lesions and Their Treatment in 
the Light of Current Practice (As lesdes das cartila- 
gens semilunares e o seu tratamento na pratica corren- 
te). Pauto De SAo Tutaco. Rev. brasil. cirurg., 1954, 
27: 25. 


ONE HUNDRED AND THIRTY OPERATIONS for lesions of 
the knee form the basis of the experiences here dis- 
cussed. The author’s material from traffic and indus- 
trial accidents is rather meager, but sports injuries are 
abundantly represented, particularly injuries received 
in the game of football which is engaged in widely in 
Brasil. The cleated shoe of the football player is re- 
garded as a potent cause in the development of in- 
juries of the semilunar cartilages. Injury of the medial 
meniscus was observed in 70 per cent of the cases in 
this series. 

The author believes that roentgenologic examina- 
tion and the well known clinical signs and symptoms 
will usually be found sufficient for the diagnosis without 
more complicated and not always reliable procedures 
such as pneumarthrography. Simple roentgencgrams 
are important for the detection of comcomitant lesions 
of bone and tendons. 

A predisposition to lesions of the menisci is inferred 
from the fact that in this series the seasoned football 
players presented meniscal injury in only three in- 
stances. 

Rarely after injuries sustained in sports has the 
lateral meniscus been removed without also removing 
the medial meniscus. Removal of the lateral meniscus 
alone is tantamount to exposing the victim to a second 
intervention. After accidents sustained in sports one 








may remove only the medial meniscus, leaving the 
lateral meniscus, if it is normal. Total removal of the 
meniscus, or menisci, is always preferable if it can be 
done easily; in the nonathlete, partial removal may be 
permitted, e.g., the loose strip resulting from a longi- 
tudinal fissure. Here, simple removal of the loose por- 
tion may give satisfactory results and the sequelae are 
much less troublesome, although only time will tell if 
such an operation will give permanently good results. 

For the operation, intravenous anesthesia is used. 
The patient is placed on his back on the operating 
table with the knee flexed at a right angie, the hip 
joint is flexed slightly, and the chest elevated. An L- 
shaped, or inverted L-shaped, bilateral incision is made 
below the patella (the incision described by Tumbrell 
Fischer); the patellar tendon and the lateral ligaments 
remain untouched. A tourniquet is applied for hemo- 
stasis and not removed until the through-and-through, 
continuous suture has been completed. The tourniquet 
may be left applied for as long as 214 hours. 

Following operation, the joint is immobilized by two 
lateral and one posterior plaster splint, held by circular 
bandages. A week or two later, weight-bearing may be 
started. Particular attention during the entire post- 
operative period is given to the condition of the 
quadriceps muscle; the function of flexion may be 
largely left to normal contraction. 

Light sports may be permitted, according to the 
special stresses to be met and to the aptitudes of the 
individual; competition is not, however, allowed before 
the third month. On the whole, the athlete can be re- 
garded as fully recovered only when he has regained 
his self confidence. When the operation has been 
properly carried out and the postoperative treatment 
has been efficient, meniscectomy should not result in 
any permanent disability. 

— John W. Brennan, M.D. 


Transplantation of the Posterior Tibial Tendon. 
MELvin B. Watkins, JAMES B. JoNEs, CHARLES T. 
RypeR, JR., and Tuomas H. Brown, Jr. 7. Bone Surg., 
1954, 36-A: 1181. 


ALTHOUGH TRANSPLANTATION of the posterior tibial 
tendon through the interosseous space to the dorsum 
of the foot has been practiced by several surgeons, the 
authors of this article were unable to find any real 
discussion of the procedure in the literature. It has 
been done 29 times since 1951 at the New York Ortho- 
pedic Hospital for a variety of conditions in which the 
common denominator was weakness of dorsiflexion 
or eversion of the foot in the presence of a strong 
posterior tibial muscle and good calf power. Included 
were cases of poliomyelitis, spastic paralysis, relapsing 
club foot, and traumatic peroneal paralysis. 

Preoperative preparation consists of the correction 
of any fixed foot deformity by an appropriate method 
and, when possible, training the patient to contract 
his posterior tibial muscle independently. 

The procedure, which is illustrated by several 
drawings, is done through three incisions. ‘Through 
the first the posterior tibial tendon is sectioned at its 
insertion. The second incision is located dorsolater- 
ally in the lower third of the leg. Through it, the in- 
terosseous membrane is incised longitudinally for 
several inches so that the posterior tibial tendon and a 
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good part of its muscle belly actually are transplanted 
into the anterior compartment of the leg. The tendon 
is then passed subcutaneously to the third incision on 
the dorsum of the foot, where it is attached to one 
of the cuneiforms or the cuboid. The more lateral the 
attachment, the greater the eversion action. 

Postoperatively, plaster immobilization is used for 
6 weeks; a walking boot is permitted the last 4 weeks, 
Exercises are then carried out until the transplant 
functions well, which, in the cases reported, occurred 
within 3 months. 

The results in 25 procedures were known; these are 
presented in a table according to the basic disease, 
Twenty-four were judged to be excellent or good in 
the sense that the transplant worked well, the func- 
tional deformity was corrected, and the gait was sig- 
nificantly improved. One result was fair, the trans- 
plant having little strength. Several preoperative and 
postoperative photographs illustrate the results ob- 
tained. 


Belated Treatment of Congenital Clubfoot (II tratta- 
mento ritardato del piede torto congenito). CARMELO 
PENNINO. Arch. chir. ortop. med., 1954, 19: 47. 


THE AUTHOR has lately been using the method of 
Calandra for old neglected cases of talipes (Congr. Soc. 
ital. Ortop., Bologna, 1948). These cases were noted 
during the first world war in soldiers who carried 
splinters of bombs or grenades, or even bullets, in the 
tarsus for considerable periods before removal. Notable 
decalcification was observed and the idea of using the 
resulting mobility of the bones in the treatment of 
inveterate clubfoot was conceived. 

The method, as used on the author’s service consists 
essentially of inserting in the tarsus through a lateral 
incision an auger of a size appropriate to the size of 
the bone and age of the patient; e.g., for infants up to 
2 years the auger has a diameter of 2 mm., and the 
size is increased up to 8 mm. for the adult. In the same 
manner the length varies from 5 to 12 cm. 

The bit of the instrument passes through the talus 
from the upper, outer edge toward the lower inner 
border. On occasion an auger is also used to transfix 
the cuboid, and a third auger may be passed through 
the calcaneus with its end protruding from the external 
surface of this bone and correct, by leverage, the 
supination of the calcaneus. This last auger is included 
in the plaster of paris dressing. 

The augers and the cast are left in place for one 
month. During this period the patient suffers daily 
elevations of temperature (up to 38 degrees C., and 
when the augers are removed large granulomatous 
masses are found to have invaded the bone along the 
bored canal and a marked decalcification of the bones 
is seen. Such bones are plastic and any deformity can 
be corrected with surprising ease. 

The boring instruments must not be of pure steel, but 
should be of some type of less refined, chrome con- 
taining metal. 

Not all the clubfeet can be corrected in one oper- 
ative session. Ina few patients a second session has been 
required, especially in the case of deformities with 
marked supination. In such instances a second appli- 
cation of the auger is undertaken after a period of 6 
months. In cases with marked deformity it has also 
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been necessary to resect the protruding border of the 
cuboid; indeed, it has been found necessary in rare 
instances to transplant the tendon of the tibialis anticus 
to the tuberosity of the fifth metatarsal bone, and to 
incise the plantar aponeurosis. 

The operation itself is simple in execution; it is based 
on entirely new principles and produces truly excel- 
lent functional and esthetic results. 

— John W. Brennan, M.D. 


The Surgical Treatment of the Postpoliomyelitic Pes 
Calcaneus (La cura chirurgica del piede talo polio- 
mielitico). I. Fornt. Chir. org. movim., 1954, 40: 215. 


DuriNG THE 10 year period from 1941 through 1950, 
125 patients with postpoliomyelitic pes calcaneus 
were treated surgically at the Rizzoli Institute of the 
University of Bologna. In 4 of these individuals the 
deformity was bilateral, thus giving a total of 129 
operated feet. 

Shortening of the Achilles tendon was done in all 
these patients, as a sole procedure in mild grades of 
paralysis and in very young children, and as a com- 
plementary procedure in the others. Tenodesis of the 
Achilles tendon was not done in any instance; the 
chief reason for the rejection of this procedure was the 
fact that one could never be sure that the sural mus- 
cles were completely paralyzed, a simple shortening 
sometimes resulting in a marked degree of recovery 
of muscular power (muscular hypertrophy) in the 
unparalyzed muscle bundles. 

Tendon transplantation was carried out in 25 in- 
stances. This usually consisted in the transplantation 
of the tendon of the peroneus brevis to the shortened 
Achilles tendon. This procedure could not, of course, 
fully compensate for the great muscular force of the 
triceps muscles; however, it was of help in those cases 
in which retropulsion of the foot was obtained by a 
subastragalar arthrodesis or in which an anterior 
arthrosis was added. 

Tenodesis of the tendon of the tibialis posterior was 
done by fixing the distal portion of the cut tendon of 
the posterior tibial muscle to the medial malleolus. 
This procedure was performed in young children for 
the purpose of passively correcting any valgism of the 
foot, and as a supplementary procedure in instances of 
double arthrodesis (arthrodeses of the astragalocal- 
caneal and midtarsal joints). This procedure was done 
46 times. 

Anterior arthrodesis was done12 times, subastragalic 
arthrodesis 63 times, and the double arthrodesis 29 
times; the triple arthrodesis was performed only in 
the totally paralyzed feet (flail joints). The results 
procured with triple arthrodesis are not considered 
here; they will be presented in a subsequent publica- 
tion. 

For the entire group of patients with pes calcaneus 
following anterior poliomyelitic paralyses, and oper- 
ated upon at this institution during the period men- 
tioned, the postoperative results were found to be 
good in 83 (66 per cent), mediocre in 27, (19.5 per 
cent), and poor (recurrence of the condition) in 19 
(14.7 per cent). In the other patients with postpolio- 
myelitic deformities, operated upon at this institution 
during the same period of 10 years, it was found that 
pes varus afforded good results in 87 per cent and 
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that pes valgus gave good results under the same con- 
ditions in 78.8 per cent. Thus, it would seem that pes 
calcaneus affords the least favorable response to 
surgical treatment. 

In analyzing these postoperative results more in de- 
tail, it was discovered that in the group of patients 
who were operated upon before the twelfth year of age 
(64 cases), good results were obtained in 38 (59.4 per 
cent), mediocre results in 13 (20.3 per cent), and re- 
currence took place in 13 (20.3 per cent). In the group 
of patients who were operated upon after the twelfth 
year of age (65 cases), good results were obtained in 45 
(69.2 per cent), mediocre results in 14 (21.5 per cent), 
and recurrence took place in 6 (9.2 per pe 

Thus, a comparison of these different group results 
indicates that surgical relief in these patients was bet- 
ter and more frequently obtained as the stage of ossi- 
fication of the skeleton was farther advanced. 

With reference to the choice of surgical procedure, 
it may be stated in general that the best results were 
obtained in the lesser grades of deformity (in gener- 
al, the younger national by means of shortening of the 
Achilles tendon and transplantation of the peronei 
(usually the peroneus brevis), and, in the instances of 
valgism, by tenodesis of the tibialis posterior. In these 
young patients there was occasionally added an an- 
terior arthrodesis. 

In the instances of medium grade deformity, the 
surgical intervention most frequently indicated was 
the subastragalar arthrodesis, usually associated with 
a transplantation of the peroneus brevis and the 
malleolar tenodesis of the tibialis posterior. 

In the instances of severe deformity, with combined 
pes calcaneus, pes excavatus (pes cavus), and pes 
valgus, in the adult patient, systematic resort was had 
to double arthrodesis combined with the other inter- 
ventions already discussed. 

In the most severely paralyzed patients (flail joint), 
the triple arthrodesis was the one procedure which as- 
sured a stabile correction. 

— John W. Brennan, M.D. 


FRACTURES AND DISLOCATIONS 


Some Observations on Fractures of the Head of the 
Radius with a Review of 100 Cases. Marx L. 
Mason. Brit. 7. Surg., 1954, 42: 123. 


THE END RESULTS in the treatment of 100 cases of 
fracture of the head of the radius are presented. An 
attempt is made to assess the loss of range of motion 
and its relation to the injury. The relation of the 
method of treatment to the end result is also con- 
sidered. 

The cases were selected at random. Only those 
patients in whom the interval between injury and 
follow-up was 12 months or more were included. 
Epiphysial fractures and fractures of the neck in 
children and young adults were excluded. Fractures 
with associated dislocation of the elbow or other 
bony components of the elbow were not included. 

Fractures of the head of the radius were classified 
as follows: 

Type 1. Fissure fractures or marginal sector frac- 
tures without displacement. 


Type 2. Marginal sector fractures with displace- 
ment. 

Type 3. Comminuted fractures involving the whole 
head of the radius. 

Sixty-two cases were not complicated by displace- 
ment, but 38 presented displacement. 

All of the 62 patients (type 1) without displace- 
ment of the fracture were treated conservatively. All 
regained full function of the elbow joint and returned 
to their normal work in 4.8 weeks. Forty-two patients 
had normal motion and 20 showed an average loss of 
8 per cent of extension. Six had minimal discomfort on 
the medial joint aspect. 

Twenty cases of type 2 fracture were studied. Seven 
of the patients, with involvement of only one-quarter 
of the joint circumference without tilting, regained full 
use of the elbow despite 10 degrees’ loss of extension 
and 30 degrees loss of the total range of elbow joint 
motion. These 7 returned to normal work in 5 weeks. 
Five patients with excision of the head of the radius had 
full function although there was 20 degrees loss of 
elbow joint motion. These 5 patients returned to 
normal duties in 8.5 weeks. Eight borderline cases re- 
gained good function with 15 degrees loss of extension 
and 60 degrees’ loss of rotation. These patients re- 
turned to work in 11.5 weeks but 4 were unable to 
return to their usual work. Nine had pain over the 
radial head but not over the medial joint aspect. 

There were 18 patients with type 3 fracture, all of 
whom were treated by early excision of the head of the 
radius. Seventeen patients had full function and went 
back to work in 9.5 weeks. There was a loss of 25 de- 
grees of extension and 30 degrees of rotation. One 
patient with myositis ossificans had no range of motion 
and poor function. Eight patients complained of pain 
over the lateral joint line. 

A review of the end results justifies the belief that 
this type of injury is serious, and that good recovery 
of function and use, but rarely a completely normal 
elbow is obtained. If a perfect result is to be obtained, 
the fracture of the head must be in perfect position. 
Limitation of rotation is much more serious in the 
outcome than interference in flexion and extension. If 
more than one-quarter of the circumference of the head 
is involved in the fracture, limitation of motion suf- 
ficient to impair function will result. Type 1 fractures 
are adequately treated conservatively and type 3 are 
best treated by excision of the head. Type 2 fractures 
are not so clearly defined. If the fracture is not in per- 
fect position, early excision offers the best prognosis. 
If the fracture involves no more than one-quarter of 
the joint circumference without comminution, is de- 
pressed below the joint surface, and not tilted out of 
line, conservative therapy will succeed. In all other 
fractures excision is better. If there is any doubt as to 
the choice of treatment then excision will probably be 
better. Loss of motion is due essentially to damage to 
the trochlea of the humerus and the trochlear notch 
of the ulna rather than to the damaged capitellum. 
This loss is the result of injury to the whole of the 
elbow joint. Medial joint pain is due to the original 
tearing of the medial capsular ligament of the elbow 
joint. Pain over the lateral joint line is due to liga- 
mentous injury, especially after resection of the head. 

— Donald C. Geist, M.D. 
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Fractures of the Radial Epiphysis Associated with 
Fractures of the Scaphoid Bone; Their Pathogene- 
sis. (Frattura associata dell’epifisi inferiore del radio e 
dello scafoide; sua patogenesi). L. Carery. Bol. Soc, 
piemont. chir., 1954, 24: 949. 


FRACTURES of the scaphoid are the commonest of car- 
pal bone fractures. Among 134 cases of fracture in- 
volving the wrist, the scaphoid alone was fractured 
in 8.8 per cent and its fracture was associated with 
that of the radial epiphysis in 6.7 per cent of the cases, 

Eight cases are reported, in 7 of which the injury 
was caused by a backward fall as the legs were pro- 
jected forward and the weight of the body was sup- 
ported by the arm in extension, abduction, and exter- 
nal rotation; the hand was in hyperextension on the 
wrist. The severity of the injury has always been 
moderate. 

Several mechanisms are reviewed: (1), previously 
described, is supported by Destot; (2) hyperflexion of 
the hand on the wrist; (3) radial or ulnar deviation 
has been reported in experiments on the cadaver; 
(4) atypical falls with indeterminate position of the 
hand and wrist; and (5) direct injury to the scaphoid 
bone or wrist. 

According to Destot, in the course of extension of 
the hand on the forearm, the motion begins in the 
radiocarpal joint and ends in the carpometacarpal 
joint. In the case of a fall on the extended hand, most 
of the impact is received by the thenar eminence and 
transmitted therefrom to the radius by the scaphoid 
bone. The palmar apophysis of the scaphoid, to- 
gether with the trapezius, forms the lateral pillar of 
the carpal arch on which the muscles of the thenar are 
inserted; it is the most prominent portion of this 
eminence (Destot). 

The author objects to the theory that of all the 
muscles of the thenar eminence, only the abductor 
pollicis brevis partially inserts upon the scaphoid. He 
believes that the scaphoid, the lunate, and the tri- 
quetrum belong to the wrist joint, and do not take 
any part in the thenar eminence. 

A thorough dissection of the carpal region was car- 
ried out, and the scaphoid, particularly, was studied 
in regard to its ligamental attachments and articular 
characteristics. 

Roentgenologic studies were performed on normal 
subjects in various positions of the hand and wrist. 
These revealed that in movements of lateral deviation 
of the wrist the scaphoid bone rotates around its 
anteroposterior axis and attains an almost vertical 
position in extreme ulnar deviation. An open angle of 
35 degrees exists between the distal end of the 
scaphoid and the trapezius, while the angle between 
the latter and the base of the first metacarpal is 90 
degrees. When the hand is extended no change can be 
noticed in the angle made by the scaphoid and tra- 
pezius, while the angle made by the trapezius and the 
first metacarpal increases considerably. It was also 
shown that the trapezius is actually the most promi- 
nent part of the thenar eminence. 

An abnormal angulation of the articular glenoid 
surface of the radius in relation to the long axis of its 
shaft has been reported to be the cause of scaphoid 
fractures (Schnek). Ehalt stated that it is rare to en- 
counter a scaphoid fracture in the presence of a nor- 
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mal joint. This was not confirmed by the author who, 
in 5 typically fractured scaphoids, never found any 
abnormality of the articular surface of the radius. 
Ten cadavers were used to reproduce the mechanism 
causing an associated fracture of the radial epiphysis 
and of the scaphoid. The fracture was produced in 2 
cases by bringing the hand rapidly from a position of 
marked ulnar deviation and moderate extension to 
maximal hyperextension on the forearm. In the other 
cases a Colles’ type of fracture resulted. 

The author concludes that, contrary to Destot’s 
assertions, in the case of a fall on the hand the scaph- 
oid does not come in contact with the ground. The 
mechanism of the fracture can be explained by the 
nature of the ligamental attachments, and by articu- 
lar characteristics as demonstrated on the cadaver, 
where the mechanism used eliminated any possibility 
of a direct impact on the scaphoid or the radial 
glenoid. —Fernand R. Schmidt, M.D. 


Considerations on the Treatment of Simple and Non- 
united Fractures of the Carpal Scaphoid (Consi- 
derazioni sul trattamento delle fratture e delle pseu- 
doartrosi dello scafoide del carpo). Mario Morist. 
Chir. org. movim., 1953, 39: 386. 


A BRIEF REVIEW Of the literature substantiates the fact 
that satisfactory results in the treatment of fractures of 
the carpal scaphoid are dependent upon the accuracy 
of the diagnosis and the promptness and adequacy of 
the treatment. Nonunion occurred in 70 per cent of 
the cases seen at the Istituto Rizzoli in Bologna, Italy; 
these had not been recognized early and had received 
improper treatment. The scaphoid is the most common 
isolated fractured carpal bone (66%); 97 cases of this 
condition are reviewed, of which 2 per cent were 
caused by direct trauma, and 98 per cent by indirect 
injury, namely, a fall on the palm of the hand, the 
wrist being in dorsal flexion. 

Various mechanisms are suggested for treatment: 
(1) closure of the normal angulation of the scaphoid 
bone by compression of the bone between the radial 
epiphysis transmitting the weight of the body proxi- 
mally, and the capitate and the trapezius transmitting 
it distally (Destot); (2) opening of the anatomic angu- 
lation of the bone by a forced extension of the wrist 
(Delbet); and (3) strangulation and torsion at the 
level of the waist of the bone (Del Lago). 

Of the fractures reviewed, 79 (81%) were located on 
the neck of the bone, 10 (13%) were extra-articular, 
and 8 (8.5%) were located at the proximal end. In 10 
cases, fracture of the scaphoid was associated with a 
dislocation of the lunate bone, in 5 cases with fracture 
of the radial styloid, in 1 case with fracture of the 
third metacarpal, and in 1 with fracture of the ca- 
pitate. 

The symptomatology consisted of various degrees of 
swelling of the wrist joint, limitation of motion, and 
pain in the anatomic snuffbox. Crepitation, ecchymo- 
sis, and displacement of bone fragments were rare. 

Roentgenologic diagnosis by means of anteroposter- 
ior and lateral views is most unsatisfactory. A few ac- 
ceptable techniques are presented: (1) hand in slight 
extension and 45 degrees of supination (Béhler), and 
(2) lateral three-quarters views (Watson Jones). The 
author has obtained excellent results with the hand 


being maintained on a flat surface, the wrist in ulnar 
deviation, and the thumb slightly abducted. Ninety 
four patients were treated conservatively. Whenever 
the roentgenogram was negative, the wrist was im- 
mobilized and roentgenologic controls were taken 
after 10 to 15 days. When the scaphoid fracture was 
isolated no reduction was attempted. Associated dislo- 
cation of the lunate bone, when present, was reduced 
under local anesthesia with novocain. When a fracture 
of the radial epiphysis was associated, routine treat- 
ment for Colles’ fracture was applied. Conservative 
treatment consisted of a plaster of Paris cast extending 
from the elbow to the metacarpophalangeal joints, the 
hand being in dorsal flexion (25 to 30 degrees) and the 
proximal one-third of the thumb being immobilized in 
slight abduction. Immobilization was carried out for 6 
to 8 weeks or more, until roentgenologic evidence of 
consolidation was present. Physiotherapy was given 
after removal of the cast. Eighty-seven patients 
(89.7%) treated in this manner had good results; the 
fate of the remainder is unknown. 

Four patients were treated primarily by surgery. In 
2 of these, extraction of multiple fragments for open, 
comminuted fractures was carried out. The results 
were good following immobilization in a cast for 20 
days and subsequent physical therapy. In the other 2 
failure to reduce an associated dislocation of the lunate 
bone justified open reduction and osteosynthesis of the 
scaphoid with catgut. Both recovered satisfactorily in 
8 weeks. ‘ 

Eighteen patients with nonunion were treated, 2 of 
whom had been followed from the beginning by the 
department; the other 16 had been treated elsewhere 
primarily. Nine cases had been misdiagnosed original- 
ly, 5 had been inadequately treated, and 3 presented 
displacement of the bone fragments. 

Fracture of the scaphoid is the commonest to end up 
in nonunion because of its anatomical structure (5 
articular facets), its type of ossification, and its poor 
vascularization. Obletz and Halbstein’s work in 287 
anatomic preparations is reported. The vascular fora- 
men was found to be in the distal end of the bone in 
67 per cent of their cases; in 20 per cent there was a 
single foramen in the neck, and in 13 per cent no fora- 
men could be found in the neck at all. Consequently in 
13 per cent of the fractures of the intermediate portion 
of the scaphoid, devascularization was present, and in 
20 per cent vascularization was found to be considera- 
bly impaired. 

The pathology of nonunion is characterized by 
avascular necrosis, sclerosis, and the formation of 
pseudocysts (Preisler’s cysts). Later, osteoarthritis of 
the radionavicular joint develops as a consequence of 
functional disturbances. A differential diagnosis from 
bipartite scaphoid never came into consideration. 

The symptomatology of nonunion is characterized 
by pain in the anatomic snuffbox, and variable degrees 
of limitation of flexion, extension, and lateral devia- 
tions of the wrist joint. 

Two different results can be achieved by the treat- 
ment of nonunion: 

1. Elimination of the pain and functional disabil- 
ity. In 7 cases a total or partial extraction of the bone 
fragments was carried out. Following 12 days of im- 
mobilization and subsequent physical therapy 3 pa- 
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tients showed good results and 1 patient had a doubtful 
result. 

2. Facilitated revascularization of the bone and 
consolidation of the nonunion. Several techniques are 
recommended: multiple drill holes (Beck) were used in 
3 cases of short duration with little or no sclerosis and no 
displacement of the fragments. Good results were ob- 
tained in 2 cases and the result in the third case is un- 
known. A cortical bone transplant on the bone or 
through a drill hole, to stimulate osteogenesis, was 
used in 7 cases and proved satisfactory in all, even in 
old cases with pseudocyst formation. These were im- 
mobilized for 3 months. 

The author concludes that the best results in the 
treatment of nonunion are to be expected from the use 
of cortical grafts. —Fernand R. Schmidt, M.D. 


Treatment and Therapeutic Results in 734 Recent, 
Simple Fractures of the Navicular Bone of the 
Hand (Behandlung und Behandlungsergebnisse von 
734 frischen einfachen Bruechen des Kahnbeinkoerpers 
der Hand). H. Janna. Wien. med. Wschr., 1954, 104: 
1023. 


IN THE EMERGENCY HOSPITAL in Vienna, Austria, in 
the period from December 1, 1925 to December 31, 
1952, 536,173 injured persons were treated. Among 
these were 1,113 with scaphoid fractures. The recent 
simple fractures comprised 734 cases (65.95 per cent); 
the long-standing simple fractures comprised 194 cases 
(17.44 per cent), fractures of the tuberosity of the 
navicular corpus comprised 139 cases (12.48 per cent), 
and perilunar dislocation of the hand combined with 
fracture of the corpus navicularis (de Quervain) com- 
prised 46 cases (4.13 per cent). 

During this same period there came under obser- 
vation 410 cases of nonconsolidated (predominantly 


pseudarthroses) navicular fractures. For every instance 
of treated fracture there was, 1 instance of pseudar- 
throsis for which treatment was no longer possible. 

The 734 recent simple navicular fractures were all 
treated with a dorsal plaster splint, or a dorsal plaster 
splint with inclusion of the thumb, for an average 
period of immobilization of 59.14 days. 

In this material it appears that the necessary period 
of immobilization with simple dorsal splinting, was 
about a week less than with the dorsal splint which 
included the thumb. 

From the total consideration of this material the 
author concludes that in the diagnosis of these frac- 
tures of the scaphoid special roentgen techniques 
should be employed. These maneuvers should, accord- 
ing to Trojan, include an anteroposterior roentgeno- 
gram of the wrist with fingers extended, a similar 
roentgenogram with the fingers flexed, a lateral pro- 
jection with fingers extended, and an exposure with 
flexed fingers and the hand in a position of mild supi- 
nation, 20 to 30 degrees. If with these techniques the 
fracture line cannot be visualized, another attempt 
should be made in suspicious cases after the lapse of 
10 to 24 days. 

In general, the navicular fracture should be immo- 
bilized in a dorsal plaster splint for at least 6 weeks, 
In the centrally located fractures, in the cases of ver- 
tical oblique (Trojan) fracture, and the primary 
diastases (here the inclusion of the thumb in the dorsal 
plaster splint seems to have been at fault), the period 
of immobilization should be extended to 10 to 12 
weeks. 

The author believes that with proper consideration 
of the points given, healing should take place in every 
instance of recent navicular fracture. 

— John W. Brennan, M.D. 
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BLOOD VESSELS 


Results of Long-Continued Conservative Therapy of 
Peripheral Circulatory Disturbances with Hyder- 
gin (Ergebnisse langjaehriger konservativer Therapie 
peripherer Durchblutungsstoerungen mit Hydergin). 
O. EIcHLER and J. HEINzEL. Langenbecks Arch. u. Deut. 
Xschr. Chir., 1954, 278: 568. 


Tue AuTHORS, of the Surgical Department of the 
University of Heidelberg, Germany, report on the re- 
sults of hydergin therapy in a series of 172 patients. 
The report covers an observation time of up to 5 
years and includes the following conditions: Buerger’s 
disease, 60 cases; arteriosclerosis, 44; Raynaud’s dis- 
ease, 13; arterial embolism, 12; Sudeck’s syndrome, 
13; ulcus cruris, 11; and other circulatory disturb- 
ances, 4 cases. In addition, the drug was used in 15 
cases of plastic surgery to insure optimal blood supply 
to the transplanted flap. 

Hydergin is a mixture of three hydrated alkaloids: 
dihydroergocornin, dihydroergocristin, and dihydro- 
ergokryptin. Centrally it has a sedative effect—it low- 
ers the tonus of the vasomotor muscles and inhibits 
reflectory spasm; peripherally, its action is sympa- 
thicoadrenolytic. It is well tolerated even in high doses 
and is applied sublingually, internally, subcutaneous- 
ly, intramuscularly, and, if necessary, intraarterially. 
The following doses were used: in light cases, begin- 
ning with 5 drops or sublingual tablet three times daily 
and increasing to 40 drops or 8 tablets three times 
daily. In more severe cases 0.3 to 0.6 mgm. was 
given intramuscularly or subcutaneously as an addi- 
tion to the oral treatment. The first cycle of therapy 
was given for from 1 to 3 months; if a repetition of the 
treatment became necessary a course of 4 weeks was 
sufficient in most cases. Some patients needed continu- 
ous hydergin treatment to be free of complaints, 
especially during the winter. 

To determine the effectiveness of hydergin, a num- 
ber of tests were used. They were: 

1. Blood pressure determination after exposure to 
cold. Normally the systolic and diastolic pressure rises 
after exposure to low temperatures (immersion of an 
extremity in water bath of 8 to 12 degrees C. for 5 
minutes). This pressure rise is inhibited under the in- 
fluence of hydergin. 

2. Measurement of the blood circulation in muscle 
with radioactive sodium. A deposit of radioactive sa- 
line solution (Nagy Cl) is injected in the muscle, and 
the rate of decrease of radiation is determined. Rapid 
resorption indicates good circulation and slow re- 
sorption, poor circulation 
_ 3. Walking distance test. The distance the patient 
is able to walk before pain starts is measured before 
and after hydergin treatment. In endangiitis obliter- 
ans this walking distance increased four times and in 
arterioscelerosis 3.4 times, on the average. 

4. Elevating test. The affected leg is elevated to an 
angle of 45 degrees, and the time to the beginning of 
pain was taken before and after hydergin treatment. 
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5. The skin temperature was taken before and 
after hydergin treatment. 

All these tests showed marked improvement after 
hydergin in nearly all of the cases. 

The clinical results are discussed and tabulated from 
various points of view. Of 157 patients (excluding the 
15 who had plastic surgery) 115 showed good or fair 
results and 43 no benefit. Among the 60 patients with 
Buerger’s disease the result of hydergin therapy was 
excellent in 25 and fair in 17. Among these were 20 
who had undergone sympathectomy previously with- 
out satisfactory results; 13 of these showed definite 
benefit from the hydergin. In 16 of these 60 patients 
a previously planned amputation could be avoided by 
hydergin therapy, whereas 11 had to be amputated. 
Of 44 arteriosclerotic patients 10 showed excellent, 
and 19 fair results. In 7 patients previously scheduled 
amputations could be avoided, whereas in 7 others 
amputation was necessary. Complaints caused by 
cerebral arteriosclerosis were spectacularly reduced 
after hydergin treatment in a number of cases. 

— Werner M. Solmitz, M.D. 


Peripheral Arteriosclerosis; Clinical and Arterio- 
graphic Evaluation with Reference to Conservative 
Surgical Treatment. H. P. Torren. Angiology, 1954, 
5: 355. 


THE PROBLEM of conservative surgical treatment of 
peripheral arteriosclerosis resolves itself into a consid- 
eration of the state of the major arteries below the 
knee. Restoration of continuity of blood flow in oc- 
cluded arteries below the popliteal artery by direct 
surgery is not practical when the occlusion is due to 
arteriosclerosis. Sympathectomy usually gives disap- 
pointing results when major arteries of the leg are 
obstructed. The tibial arteries are the most vulnerable 
to thrombosis. Early diagnosis is important and sur- 
gery should be undertaken at an early date. 

Evidence of arterial insufficiency may not be ap- 
parent until a high degree of occlusion has developed. 
The degree of ischemia will depend upon (1) the 
location of the occlusion, (2) the percentage of lumen 
occluded and its longitudinal extent, (3) the rapidity 
with which the occlusion developed, and (4) the 
adequacy of collateral circulation. 

Claudication is the symptom which most frequently 
causes the patient to seek medical aid; however, this 
symptom manifested in locations other than the calf 
is often mistaken for other conditions. High occlusion 
may be mistaken for herniated disc or arthritis of 
the hip. 

Narrowing of an artery from incomplete obstruc- 
tion will produce a murmur; it is systolic in time and 
may be accompanied by a thrill. Pallor in the hori- 
zontal or dependent position may indicate high level 
obstruction such as thrombotic obliteration of the 
aorta. 

The oscillometer is used as an adjunct to physical 
examination. It facilitates an early diagnosis of pe- 
ripheral arteriosclerosis and is of considerable value 

























in recording progress of the disease and response to 
treatment. 

Arteriography, although unnecessary in routine ex- 
amination, is useful for preoperative evaluation in 
contemplated surgery. By its aid the location and 
extent of obstruction can be precisely determined and 
the condition of the distal arteries can be ascertained. 
Arteriography demonstrating patent vessels below the 
knee, or well developed collaterals even in the pres- 
ence of moderately obstructed tibial or peroneal ar- 
teries, usually indicates that a favorable result may 
be expected from surgical sympathectomy. Preopera- 
tive evaluation may be confirmed by response to 
lumbar sympathetic block. 

The essential effect of sympathectomy is an increase 
in collateral blood flow. Those patients with a well 
developed collateral circulation or possessing potential 
for it are the best candidates. An extremity in which 
there is an absence of persistent rubor, of rest pain, 
and trophic changes of the skin should give a satisfac- 
tory response to sympathectomy. Beneficial effects 
which one may reasonably expect from the operation 
include rise in skin temperature, improved elevation- 
dependency test, recession of pregangrenous changes, 
healing of superficial ulceration, long term improve- 
ment of claudication in some cases, and increase in 
oscillometric index. On the other hand, it may be too 
much to expect an improvement in rest pain, in back 
and hip claudication, in cases of deep necrosis, marked 
trophic changes and rapidly progressing thrombosis. 

The operative technique for thromboendarterec- 
tomy is described in detail. Arterial obstruction at any 
site from the renal artery level in the aorta to the 
popliteal artery bifurcation may be suitable for throm- 
boendarterectomy provided the general condition of 
the patient is satisfactory and the arteries distal to the 
knee are not obstructed. When successful, the opera- 
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tion restores continuity of blood flow through the 
main arterial trunks, with return of major pulsations 
with recession of pregangrenous changes, cessation of 
rest pain, relief of claudication, and the return of 
normal oscillometric index. 

Thrombosis of the aorta and iliac arteries may be 
conveniently divided into two groups which have dis- 
tinct clinical and pathologic characteristics: (1) Le- 
riche’s syndrome occurring in an early age group 
when the disease process is localized in the abdominal 
aorta and iliac arteries (this condition is well suited to 
direct surgery); and (2) aorta-iliac thrombosis occur- 
ring in the older age group with diffuse arteriosclerosis, 
in which direct surgery is seldom practical. 

—Kenneth E. Sherman, M.D. 


Aortic Embolectomy. Ian Gorpon. Lancet, Lond., 1954, 
2: 734. 


A CASE OF SADDLE EMBOLUS, successfully treated by 
aortic embolectomy, is reported. The embolus was 
associated with an auricular fibrillation, in a pre- 
existing rheumatic heart. Operation was undertaken 
6 hours after onset of the symptoms, and consisted of 
removal of the clot from the aorta by an incision 
into the left common iliac artery. The postoperative 
course was uneventful. 

The author believes that removal of the clot through 
the iliac vessel, rather than by direct incision through 
the aorta, is preferable. He states that the surface of 
aorta available for incision is limited by the low origin 
of the inferior mesenteric artery and by the simultane- 
ous compression of the vessel. This limitation is 
troublesome when repairing the incision, and resort 
may have to be made to ligating the lower aorta. For 
these reasons, he believes the incision should be made 
in one of the common iliac arteries. 

—Ely Elliott Lazarus, M.D. 
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SURGICAL TECHNIQUE 


OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


The Use of Corticotropin, Cortisone, and Hydrocorti- 
sone in General Surgery. Maurice GALANTE, Max 
Ruxes, PereR H. ForsHam, and H. GLenn BELL. 
Surg. Clin. N. America, 1954, 34: 1201. 


ANY SURGICAL PROCEDURE, however minor, is accom- 
panied normally by activation of the adrenal cortex 
through hypothalamic pituitary adrenocortical stim- 
ulation to increase the secretion of steroids, at least 
80) per cent of which, in man, is hydrocortisone. This 
adrenal response gradually diminishes to normal levels 
after surgery in 5 to 7 days. This increased output of 
hydrocortisone by the adrenal glands during surgery 
may be duplicated by giving adrenal hormones. Of the 
forty steroids so far isolated from the adrenal cortex, 
two (cortisone and hydrocortisone) are important 
therapeutically. ACTH, or corticotropin, which is a 
polypeptede isolated from the pituitary gland of ani- 
mals, will stimulate the adrenal cortex to produce 
hydrocortisone and cortisone, and therefore produces 
the same effects as cortisone. However, since other 
hormones (androgens and a sodium-retaining hor- 
mone) are also liberated by the adrenal cortex, the 
biological effects of ACTH differ in intensity and char- 
acter from those of hydrocortisone and cortisone. 
Hydrocortisone and cortisone are of value in prop- 
erly selected surgical cases because they (1) maintain 
life in the absence of the adrenal glands; (2) are anti- 
inflammatory; (3) are antiallergic and antiendotoxic; 
(4) sustain the blood pressure and retain sodium; and 
(5) are neuromusculotonic, antipyretic and eupho- 
retic. Undesirable effects of these products include 
(1) the prevention of localization of infection; (2) the 
prevention of wound healing because of antifibro- 
plasia and the production of a negative nitrogen bal- 
ance; (3) edema, hypertension, and weakness because 
of sodium retention and potassium loss; (4) transient 
glycosuria and hyperglycemia; (5) insomnia and, rare- 
ly, psychoses; and (6) menstrual irregularities and 
hypothyrgidism. Most of these undesirable effects may 
be prevented by adhering to the following principles 
of management: (1) initial high doses of 100 to 300 
mgm. per day of cortisone or hydrocortisone and 80 to 
100 units of corticotropin gel should be gradually re- 
duced in 5 to 7 days and then stopped, unless compli- 
cations which contraindicate reduction arise. If main- 
tenance doses are necessary, these should be com- 
parable to the physiological output of the normal 
adrenal cortex (25 mgm. of cortisone acetate or 10 
units of corticotropin gel per day); (2) sodium must be 
restricted and potassium supplemented (6 to 8 gm. of 
potassium chloride daily), unless there is renal impair- 
ment; (3) high protein diet to counteract the negative 
nitrogen balance; and (4) insulin in small doses should 
be given for 4 plus glycosuria, or if there is ketonuria. 
The authors describe the various available steroid 
and ACTH preparations and fully discuss their rela- 
tive advantages, disadvantages, indications, and uses. 





Uses as agents for the maintenance of life in the 
management of patients undergoing bilateral adre- 
nalectomy, of patients with adrenal insufficiency or 
marked hypopituitarism undergoing surgery, and of 
patients who have been under prolonged cortisone 
or hydrocortisone suppression and require surgery, 
are presented. 

The anti-inflammatory action of the steroids and 
ACTH is noted and their use in ulcerative colitis, 
regional enteritis, valvulotomies, thrombophlebitis, 
bursitis, tendinitis, and arthroplasty is discussed in 
detail along with case histories. 

Their uses as antiallergic and antiendotoxic agents 
in patients with hemolytic anemia and purpura who 
are candidates for splenectomy, and in patients with 
serum sickness, drug reactions, and transfusion reac- 
tions are mentioned, and illustrative cases presented. 

In certain selected cases of shock which are un- 
responsive to all standard treatment, including blood 
and vasoconstrictors, these agents may restore proper 
hemodynamics. 

Preoperative preparation of poor risk patients who 
require major surgery with corticotropin gel is ad- 
vocated by the authors. 

Absolute contraindications to the use of these agents 
include tubuculosis, malignant hypertension, uremia, 
psychoses, and active peptic ulcerations. 

The article is an excellent one and those interested 
are urged by the reviewer to refer to the article for 
details in the uses and applications of these very im- 
portant drugs. —Robert Paradny, M.D. 


Thrombosis Prophylaxis with Magnesium (Zur 
Thromboseprophylaxe mit Magnesium). SicurpD 
Raucn. Langenbecks Arch. u. Deut. <schr. Chir., 1954, 
278: 535. 


BESIDES THE GROuP of heparin, dicumarol and similar 
drugs, magnesium has been recommended as an anti- 
coagulant by several workers during the last few years 
and has been used in the prophylaxis of thrombosis. 
It was assumed by these workers that magnesium 
partly displaces calcium in the clotting mechanism 
and so causes a delay of the clotting time. 

The author of this article examined the influence of 
magnesium on the clotting process by experiments in 
vitro and in vivo. 

The experiments in vitro confirmed an anticoagu- 
lant action of the magnesium salts. However, this ac- 
tion was a nonspecific effect of the increased ion con- 
centration and could also be produced by strontium 
and even by calcium salts. No antagonism between 
calcium and magnesium could be observed. 

The experiments in vivo did not reveal any inhibi- 
tion of coagulation by magnesium. Isotonic solutions 
of calcium chloride, strontium chloride, magnesium 
chloride, magnesium sulfate, and magnesium citrate 
were administered by intravenous drop infusion (600 
c.c. over a period of 8 hours). The bleeding time, 
prothrombin time (Quick), heparin tolerance (Soul- 
ier), and the thrombelastogram were registered be- 


















fore, and every 2 hours during the infusion. No influ- 
ence of magnesium on any phase of the clotting process 
was found. — Werner M. Solmitz, M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 


Postmortem Homografts to Reduce Mortality in Ex- 
tensive Burns; Early “Biological”? Closure and 
Saving of Patients for Permanent Healing; Use in 
Mass Casualties and in National Disaster. JAMEs 
BARRETT Brown and Minor P. Fryer. 7. Am. M. 
Ass., 1954, 156: 1163. 


PERSISTENT OPEN WOUNDS account for the majority of 
late deaths in severely burned patients. Only prompt 
coverage of the wounds by grafts can reduce this mor- 
tality. Unfortunately, autografting is not always feasi- 
ble because of the poor general condition of the ex- 
tensively burned patient and because there may be 
very little available undamaged skin. In this situa- 
tion, skin from another person may be life-saving. 

The initial ‘‘take”’ of homografts is the same as in 
autografts, but homografts persist only for a limited 
time. Permanent persistence occurs only in identical 
twins. As soon as the general condition of the patient 
permits and there is adequate normal skin, the homo- 
grafts are replaced by autografts. 

The use of live skin donors has the disadvantages of 
limitations of the amount of skin which can be re- 
moved from one individual, loss of time by the donor, 
anesthesia, disfigurement, and after-care. Postmortem 
homografts, taken after the death of adult donor 
patients, have proved satisfactory and have obviated 
the disadvantages encountered with live donors. The 
requirements for the donor are not stringent. He should 
have had normal serum studies and have been free of 
malignant disease, communicable diseases, and trans- 
missible dyscrasias. Blood type is of no consequence. 

Removal of postmortem homografts is done with 
the usual sterile precautions in the operating room or 
the autopsy room. Homografts are cut thinner than 
the usual split autograft as they are more likely to 
take and coverage is only temporary. Application of 
the grafts is in no way different from autografting. 

If the donor body was kept cool, skin taken as long 
as 10 hours after death has usually proved satisfac- 
tory. Short term storage (1 month) has been success- 
fully accomplished by folding the graft on itself and 
keeping it moist in a sterile jar at ordinary icebox 
temperature. Methods of long term preservation are 
under study. 

Although the authors have not used this method on 
a large number of patients, their results have been so 
satisfactory that they recommend it for wider use. At 
present, the use of postmortem homografts is valua- 
ble in the treatment of a limited number of individual 
patients. Eventually, better methods of storing skin 
may make the method of great use in the event of 
national disaster. —Lockert B. Mason, M.D. 


Clinical Significance of Antibiotic-Resistant Bacteria. 
Harry F. Dow inc, Mark H. Leprer, and GEORGE 
G, Jackson. 7. Am. M. Ass., 1955, 157: 327. 


THE AUTHORS have presented a very interesting article 
on the problem of antibiotic-resistant microorganisms, 
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The discussion is primarily concerned with the ap- 
pearance of resistant strains of bacteria in human 
beings. The method of formation of resistant strains 
is discussed as well as the spread of resistant organisms 
from patients under treatment to other persons. 

A method for the control of antibiotic-resistant or- 
ganisms is outlined with emphasis on the obvious de- 
fects of antibiotic therapy, among the most important 
of which is the phenomenon of bacteria-resistance to 
antibiotics. In conclusion the authors re-emphasize 
the importance of paying increasing attention to the 
host, his protective mechanisms, and his environment, 

—Harold L. Method, M.D. 


Critical Re-Evaluation of Antibiotic Therapy in Sur- 
gery. Witiiam A. ALTEMEIER, WILLIAM R. CuLBERT- 
SON, RoGER SHERMAN, WILLIAM COLE, and Others, 
j. Am. M. Ass., 1955, 157: 305. 


IN THIs ARTICLE antibiotic treatment is discussed in the 
light of prophylaxis, therapeutics, untoward reactions, 
synergism, and antagonism. 

Whereas antibiotic therapy has profoundly affected 
the practice of surgery, cumulative clinical experience 
has proved that this therapy should be used primarily 
as a supporting or adjunctive measure to the indicated 
operative procedure. Haphazard or careless use of 
antibiotics has culminated in a variety of harmful 
effects. One area in which its usage is abused is in pro- 
phylaxis. A spot check of the patients treated on some 
of the surgical services of the Cincinnati General 
Hospital revealed that 153, or 54 per cent, were re- 
ceiving antibiotic therapy in some form; of these, 113 
(more than two-thirds) were given the therapy pro- 
phylactically. 

The authors consider the prophylactic use of system- 
atically administered antibiotics of value in (1) 
elective surgical procedures performed in or through 
contaminated areas such as the gastrointestinal, respi- 
ratory, or genitourinary tracts; (2) contaminated 
wounds of violence; (3) patients with indwelling 
catheters; (4) surgery associated with derangements of 
the urinary tract; (5) emergency surgery in the pres- 
ence of unrelated infections such as acute tonsillitis; (6) 
injuries or operations of the oral or pharyngeal cavi- 
ties; and (7) pre-existing valvular heart disease. 

For the prevention or suppression of infection de- 
veloping in contaminated wounds of violence the 
intramuscular administration of 500,000 to 1,000,000 
units of aqueous penicillin solution every 12 to 24 
hours is recommended for patients in shock. Procaine 
penicillin G, 300,000 units, fortified with 100,000 units 
of crystalline penicillin G, is probably best for patients 
who are not in shock. After 5 days the course of therapy 
should be reviewed. For penetrating wounds of the 
abdomen the intravenous administration of 500 mgm. 
of one of the tetracycline antibiotics, or chloramphe- 
nicol, postoperatively every 12 hours, in addition to 
that of aqueous penicillin G, is suggested as the best 
method of antibacterial therapy. 

Successful antibiotic therapy of established infec- 
tions is predicated upon a correct clinical diagnosis, 
implemented by immediate examination by culture 
and smear of exudate obtained from the site of infec- 
tion by incision, drainage, or aspiration; if no exudate 
can be obtained, the selection must be made on the 
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basis of a presumptive diagnosis until the nature of the 
causative organism is determined. There is a close cor- 
relation between the results of in vitro antibiotic 
culture-sensitivity tests and the clinical resulis ulti- 
mately obtained provided, of course, the true pathogen 
has been isolated and tested and there is no unrec- 
ognized, hidden abscess. Blind selection of antibiotics 
is made difficult by the increasing prevalence of re- 
sistant strains of organisms, especially the staphylo- 
coccus and gram-negative bacillary forms. The proper 
timing of surgical intervention with antibiotic therapy 
evolves about performance of indicated surgical pro- 
cedures as soon after the start of antibiotic treatment 
as the patient and his lesion are readied for the 
procedure. 

Untoward reactions caused by the administration of 
antibiotic agents include (1) toxic reactions related to 
the amount of drug given, (2) sensitivity reactions due 
to idiosyncracy or sensitization of the patient, or (3) 
secondary inflammations or ulcerations caused by 
superimposed infections. The reactions produced by 
overdosage can be readily controlled. Those secondary 
to sensitization are becoming more important, partic- 
ularly in the case of penicillin. Blood dyscrasias follow- 
ing chloramphenicol, while they do occur, have been 
exaggerated with regard to their incidence; no single 
case has been seen on the surgical services of the 
University of Cincinnati. 

Synergism, or marked increase in antibacterial 
power, may attend the simultaneous use of two agents 
such as penicillin and bacitracin, or penicillin and 
streptomycin. Under very limited conditions in vitro, 
an antagonism may be demonstrated between such 
agents as penicillin and the “‘broad spectrum” anti- 
biotics. The authors have not seen any evidence of 
antibiotic antagonism in patients treated with peni- 
cillin and one of the broad spectrum antibiotics for an 
established infection. —Edwin 7. Pulaski, M.D. 


ANESTHESIA 


A D-Tubocurarine Antagonist: Pyridostigmine (Mes- 
tinon) or Ro 1-5130 (Un antagoniste de la d-tubo- 
curarine: la pyridostigmine (mestinon) ou ro 1-5130). 
PauL JACQUENOUD and Louis Hartune. Anesthésié, 
Par., 1954, 11: 485. 


Witu the clinical use of curare preparations, it is evi- 
dent there is a need for substances that will neutralize 
their respiratory effects. The anticurare action and side 
effects of neostigmine, tensilon (RO 2-3198) and pyri- 
dostigmine (RO 1-5130) are compared in this work. 
These drugs have a similar pharmacologic action, but 
different formulas and properties. Pyridostigmine and 
neostigmine have in common a dimethylcarbamate 
group that is absent in tensilon. 

The antagonism of neostigmine to d-tubocurarine is 
demonstrable in the laboratory but, despite favorable 
reports, there is no agreement regarding the clinical 
use of this antidote. Neostigmine has been stated to 
have a mediocre activity, pronounced muscarinic ef- 
fects when given in clinical doses, and an intense car- 
diovascular depressant action that may lead to a fatal 
syncope. Furthermore, the authors present a clinical 
case to illustrate an unfrequent, but not exceptional, 
phenomenon called secondary curarization. A patient 
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was given a weak dose of neostigmine and obtained a 
transitory decurarization which was followed 2 hours 
later by a return of the muscular paralysis. In summar- 
izing the drawbacks to the use of neostigmine, they 
point out its short anticurare effect and the production 
of an important muscarinic side reaction. 

Tensilon is a fast-acting, effective anticurare agent 
of short duration, requiring the use of multiple doses. 
The muscarinic effects of tensilon are less pronounced 
that those produced by neostigmine, making this drug 
about fifteen times less toxic. Pyridostigmine is twice 
as active and nearly one-fifth as toxic as neostigmine. 
In pyridostigmine, the anticurare effect is of delayed 
action but lasts longer than the same effect produced 
by neostigmine. 

The authors relate their experiences with the use of 
tensilon and pyridostigmine. In the course of abdom- 
inal operations, 11 patients received curare or galla- 
mine in doses sufficient to produce deep muscular re- 
laxation. In all cases, the normal respiratory ampli- 
tude was re-established rapidly, within one minute 
after the intravenous administration of 10 mgm. of 
tensilon. In 7 of the patients the respiratory depression 
recurred 10 to 20 minutes later and was satisfactorily 
reduced by the administration of 1 mgm. of neostig- 
mine, thus corroborating the very effective but transi- 
tory anticurare activity of tensilon in the absence of 
muscarinic effects. 

Pyridostigmine used in 6 dogs brought about, in all 
animals, a restoration to normal values of the respira- 
tion previously depressed by the use of curare agents. 

Pyridostigmine was used also in 14 patients, and it 
was concluded from this experiment that the anti- 
curare effect of pyridostigmine is superior to that pro- 
duced by neostigmine, having the advantage of almost 
no muscarinic effect. 

The use of tensilon and pyridostigmine is less satis- 
factory clinically, mainly because the effect of tensilon, 
on the one hand, is of short duration, and pyridostig- 
mine, on the other hand, has a delayed action. The 
authors suggest the combined use of tensilon and 
pyridostigmine. If pyridostigmine is to be used alone, 
they recommend that the dose be given before the 
operation is completed in order to evaluate the de- 
curarizing effect of the given dose at the peak of the 
anticurare activity. — Néstor S. Martinez, M.D. 


Hypothermic Neuroplegia, Known as “Artificial Hi- 
bernation,” Produced by the Dehydrogenated De- 
rivatives of Ergot of Rye; Physiologic Study (Neuro- 
plégie hypothermique dite ‘‘hibernation artificielle” 
par les dérivés dihydrogénés de liergot de seigle étude 
physiologique). J. Cann, J. M. Meton, DusrasQueEt, 
and Boptou. Anesthésie, Par., 1954, 11: 513. 

HypeRrcin is a mixture of equal parts of three dehydro- 

genated compounds of the ergot of rye, dihydroergo- 

cornine, dihydroergocrystine, and dihydroergokrip- 
tine. These derivates have spasmolytic properties and 
are less toxic than the natural alkaloids of ergot. Hy- 
dergine affects the central nervous system, heart, and 
peripheral cell receptors; it has a direct action on the 
vasomotor centers of the medulla, resulting in a cen- 
tral hypotension which is potentiated by a higher 
sensitivity of the peripheral vessels and a decrease of 
their vascular tone. Hydergin inhibits the pressosensi- 








tive reflexes, blocking them at the vasopressor centers. 
This blockage interferes with the appearance of a 
blood pressure rise and abolishes a compensatory 
tachycardia, producing in man and in experimental 
animals a bradycardia of central origin. This brady- 
cardia is preventable by vagotomy and the use of 
atropine. 

Hydergin, by its action on the psychic and motor 
centers, has a sedative effect that can increase the sed- 
ative action of barbiturates. 

Hydergin inhibits the effect of adrenalin and nor- 
adrenalin. This antagonism is exerted directly on the 
cellular receptors of the functions initiated and in- 
hibited by adrenalin and noradrenalin. The dihydro- 
alkaloids electively block the vasoconstriction pro- 
duced by cold, effort, nicotine, and emotions, but do 
not impede the cardiostimulative action and vaso- 
dilating effect of adrenalin. Hydergin also opposes the 
renal ischemia experimentally produced by sympa- 
thetic stimulation, thereby maintaining a normal 
renal circulation. 

If adrenalin is administered to dogs under cyclo- 
propane or chloroform anesthesia, ventricular tachy- 
cardia and heterotopic ventricular contractions de- 
velop, but these ventricular changes can be prevented 
completely by hydergin. This drug also produces an 
increase in the cardiac tolerance of a sudden oxygen 
deficit and tends to regulate the functional anomalies 
of the electrocardiogram due to a hypertonic sympa- 
thetic system. 

The depressing effect of hydergin on the thermo- 
regulating center is very important. The dihydroalka- 
loids have an opposite effect to the natural alkaloids of 
ergot which cause an increase of the central tempera- 
ture. Any aggression produces a defensive mechanism, 
the principal agents of which are adrenalin, histamine, 
and the stimuli from the hypophysis. The methods of 
hibernation have been used to inhibit these defense 
processes and to decrease the cellular consumption by 
the use of hypothermia. 

The hibernation produced by phenothiasine (clor- 
promazine) is characterized by a fall of the central 
temperature, a peripheral vasoplegia, bradycardia, 
and a reduction of the respiratory rhythm. The sum of 
these effects resembles a state of decreased life that 
affords protection against shock. 

Keeping in mind the central effects of hydergin, the 
authors investigated the possibilities of producing a 
state of hibernation similar to that described, but 
using hydergin instead of clorpromazine. Hydergin is 
employed with an antihistaminic and a general anes- 
thetic. The hibernation produced by the use of hyder- 
gin and clorpromazine is compared to the hibernation 
of animals in similar circumstances. With the methods 
of hibernation used, the results were equally satisfac- 
tory when either clorpromazine or hydergin were 
used. Hydergin can achieve a correct hibernation, and 
freezing techniques are not required if the surround- 
ing temperature is kept at 18 degrees C. A 30 kg. dog 
could be maintained in hibernation with hydergin for 
a 39 hour period. 

Two aspects of the protection given by hibernation 
are evaluated in this study: (1) the cerebral protection 
against anoxia, and (2) the cardiac protection against 
ventricular fibrillation and myocardial infarction. 
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In the hydergin hibernated animals, the cardiac 
rate is slower, the blood pressure and the pulse pres- 
sure are higher, and the right ventricular pressure is 
more stable than in the clorpromazine hibernated 
animals; with clorpromazine the ventricular pressure 
readings persistently fell, showing the depressing effect 
of this drug on the myocardium. 

To apply these concepts, the authors experimented 
with myocardial infarction, which was produced by 
ligation of the anterior branch of the coronary artery, 
It was concluded that hibernation produced by hy- 
dergin or largactil afforded definite protection against 
operative trauma and the lethal effects of myocardial 
infarction. 

Thirteen dogs were hibernated with hydergin-pro- 
methazine. Clamps were applied successively to the 
azygos vein and to the superior and inferior vena 
cava. Five of the 13 dogs died as a result of ventricular 
fibrillation. In the remaining 8 dogs, ventricular fi- 
brillation did not occur after clamping of the vessels 
and it was not produced by incision of the ventricular 
wall which permitted exploration of the right ven- 
tricle. All but one of these dogs died of postoperative 
hemothorax. 

The protection of the central nervous system, af- 
forded by hibernation, has been demonstrated in ex- 
periments on rabbits. At different.degrees of hypo- 
thermia it is possible to clamp the aorta, the pulmo- 
nary artery or the vena cava for periods of 4 to 10 
minutes without producing irreversible cerebral le- 
sions. In dogs, at temperatures between 27 and 30 
degrees C., it is possible to clamp the superior and the 
inferior vena cava and the azygos vein without pro- 
ducing irreversible cerebral lesions. 

—WNéstor S. Martinez, M.D. 


Potentiated Anesthesia and Artificial Hibernation 
(Potenzierte Narkose and kuenstlicher Winterschlaf). 
L. Zurn. Langenbecks Arch. u. Deut. Kschr. Chir., 1954, 
279? 112. 


THE AUTHOR looks upon himself as a practical anes- 
thesiologist and states that he has given over 1,000 
‘potentiated anesthesias.” Briefly touching upon the 
philosophical aspects of the field, he enters into a 
practical discussion. He states that the fundamental 
concept upon which “potentiated anesthesia”’ is based 
is that preoperative antihistaminics prevent curare 
from causing the liberation of autogenous histamine. 
This in turn results in lesser amounts of anesthesia be- 
ing needed. Any anesthetic agent can be used. Pre- 
operative medication consists of 0.3 gm. of luminal 
and 0.05 gm. of atosil the evening before surgery. 
Three hours before surgery 0.05 gm. of megaphen-K 
and 0.05 gm. of atosil are given intramuscularly. Two 
hours preoperatively 0.1 gm. of dolantin is given in 
the same manner. Because of postural hypotension the 
patient must be kept in bed following the administra- 
tion of these drugs. During anesthesia the patient’s 
pulse, blood pressure, and respiration remain remark- 
ably constant in spite of the blood loss and shocking 
procedures. This feature increases the anesthetist’s dif- 
ficulties. The tranquil, indifferent attitude of patients 
before surgery is uniform and helpful. Overdosage of 
these drugs lead to pulmonary edema, tachycardia, 
and hypotension. It is especially liable to occur if in- 
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travenous administration follows the intramuscular 
dose. 

Three disadvantages of the technique are: (1) doses 
of procain amide above 300 mgm. are liable to give 
excessive drops in the blood pressure; (2) kidney func- 
tion is depressed, as shown by a rise in the nonprotein 
nitrogen and low urine area; (3) bronchial secretions 
become tenacious and give rise to atelectasis. 

The author summarizes his opinion of “‘potentiated 
anesthesia” on the basis of his own experience by stat- 
ing that he sees no known advantage in his 1,000 
cases, although he thought the postoperative courses 
were quite smooth. 

Although others had thought of it. Laborit was the 
first to use phenothiazine to block the body’s natural 
responses to cooling and hence to achieve artificial hi- 
bernation. The author states that artificial hiberna- 
tion can readily be sustained for 2 or 3 days but that 
attempts at maintaining patients in this state for 
longer periods are almost uniformly unsuccessful. He 
reminds us that in many instances periods of longer 
than 2 or 3 days are necessary for therapeutic success. 
He thinks that the indications include long intra- 
cranial operations, postoperative hyperthermia, se- 
vere overwhelming infections, severe burns, tetanus of 
short incubation, and Basedow’s psychosis. Hiberna- 
tion has been limited to serious, usually hopeless, 
cases with a survival of 10 to 30 per cent in the re- 
ported 300 cases. The author had 6 per cent recovery. 
He believes that wound healing is not delayed and 
that antibiotics are fully effective while bacterial 
growth is inhibited by the procedure. 

As disadvantages, he notes the limitation of dura- 
tion to 2 or 3 days, in large part because of the devel- 
opment of pulmonary infection; generalized edema 
tends to develop. Tracheotomy is often needed. 
Phlebitis and obstinate constipation are real dangers. 
Preventive measures are suggested. The majority of 
deaths occur in the rewarming period. The author in- 
dicates that in his experience ventricular fibrillation 
has been the factor limiting the usefulness of this tech- 
nique in cardiac surgery as it requires complete inter- 
ruption of the circulation for periods of time. 

He concludes with a discussion of the misuse of such 
eye-catching terms as ‘‘artificial hibernation” in the 
scientific literature. — Robert C. Combs, M.D. 


“Neuroplegia,” ‘Potentiated Narcosis,” and ‘Con- 
trolled Hypothermia”—Pharmacology (‘‘Neuro- 
plegie,” ‘‘potentzierte Narkose” and ‘‘kontrollierte Hy- 
pothermie”—zur Pharmakologie). WoLFGANG WIRTH. 
Langenbecks Arch. u. Deut. Kschr. Chir., 1954, 279: 732. 


Tuis ARTICLE is concerned with the pharmacology of 
drugs used in some of the newer anesthetic tech- 
niques. Laborit believes that most of the agents act on 
both the central nervous system and the sympathetic 
nervous system. The author tabulates the several 
drugs with their accepted sites of action. He includes 
atropine, ergotamine, nicotine, acetylcholine, curare, 
magnesium sulfate, pentamethonium and hexame- 
thonium bromide, and lobeline. He then considers the 
phenothiazine derivatives, shows their similarity with 
structural formulas and discusses two members of this 
group, namely, atosil and megaphen, the latter being 
the best and hence the most important. 
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Megaphen is a strong adrenolytic agent. It also is a 
noradrenolytic and antimetabolic agent. Its central 
effect is due to its sedative action and its actual para- 
lyzing properties on the brain stem. The electroen- 
cephalogram has been useful in studying this site of 
action. This agent acts synergistically with the anes- 
thetic drugs in such a manner that they potentiate one 
another. The total effect is greater than the sums of 
the additive agents. This feature minimizes the side 
effects. The ability of megaphen to reduce the temper- 
ature and metabolism becomes progressively less with 
repeated doses. 

Several combinations of drugs have been used for 
the “‘lytic cocktail.’’ Perhaps one of the best at present 
is a combination of atosil, megaphen, and dolantin in 
a proportion of 1 to 1 to 2 given subcutaneously. 

The loss of muscle tone and the concurrent capil- 
lary dilatation promote cooling. The author questions 
a direct effect on the heat regulating center. Others 
have demonstrated a decreased brain metabolism by 
the Warburg tissue slice technique, but the author 
was unable to confirm this. It was demonstrated that 
cell division was slowed by these drugs. The fate of 
megaphen as studied by radioisotope means’ shows 
that it is concentrated in the skin and adrenal glands. 
Although it is metabolized at least in part in the liver, 
animal experiments demonstrate no damage to that 
organ even after prolonged administration. The au- 
thor had little to say about the clinical use of the 
drugs. — Robert C. Combs, M.D. 


The Heart Under Artificial Hibernation (Le coeur 
sous hibernation artificielle). J. Cann and J. M. 
MELOon. Anesthésie, Par., 1954, 11: 533. 


THE AUTHORS studied the physiology of the heart and 
the cardiovascular system under artificial hibernation 
in man, and in dogs, rabbits, and monkeys. 

Other workers found that, in dogs, during hypo- 
thermia the left intracardiac pressure drops abruptly 
from 120 to 70 mm. Hg at a temperature between 19 
and 24 degrees centigrade. During the rewarming 
period the pressure remains at this level until a tem- 
perature of 35 degrees is reached, but after that it does 
not reach the initial level. Electrocardiographic 
studies showed that the ventricular activity is pro- 
longed from 41/100to 140/100, the RR interval 
from 42/100 to 210/100, the PR interval from 10/100 
to 22/100, and the QT interval from 30/100 to 
105/100. During rewarming the cardiac rhythm rises 
from 24 to 150. 

The neuroplegic mixture used in artificial hiberna- 
tion contains, in addition to other drugs, either clor- 
promazine or hydergin. In experiments on dogs, the 
authors compared the influence of the two compounds 
on the right intraventricular pressure, the electro- 
cardiogram, and the heart rate. They found that hy- 
dergin has a definitely less depressing effect on the 
myocardium than clorpromazine. The electrocardio- 
gram showed that, under hydergin, the tonicity of the 
myocardium is maintained, even in hypothermia. In- 
travenous injection of clorpromazine at the induction 
of hibernation may cause a long-lasting tachycardia 
(up to 180 in man). This phenomenon was never ob- 
served when hydergin was used. The explanation for 
this tachycardia is found in the depressant effect of 
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clorpromazine on the myocardium. The neuroplegic 
drugs cause peripheral vasodilatation. Under hyder- 
gin the heart is able to maintain normal arterial pres- 
sure without acceleration of rate, whereas under clor- 
promazine this is possible only by marked acceleration 
of the heart action. 

In myocardial infarcts the injection of the neuro- 
plegic mixture alone gives spectacular clinical results: 
the pain disappears immediately after the injection, 
the anxiety is relieved, the arterial pressure improves, 
the heart tones are more accentuated, and the electro- 
cardiogram returns to normal more rapidly. However, 
animal experiments showed that iniection of the 
neuroplegic cocktail alone is not sufficient to prevent 
severe disturbances when the myocardium is stimu- 
lated directly. Incision of the ventricle or ligation of a 
coronary vessel may elicit ventricular fibrillation un- 
less hypothermia is added to neuroplegia. In experi- 
ments on dogs, ligation of the interventricular or the 
circumflex coronary artery under artificial hiberna- 
tion was tolerated without disturbances. Similar ben- 
eficial effects were observed in experiments on rabbits. 
Whereas ligation of the interventricular artery under 
urethane anesthesia resulted in death of all animals, 
50 per cent survived when the same operation was 
done under artificial hibernation. 

Exsanguine cardiac surgery necessitates interrup- 
tion of the circulation by clamping off of the major 
vessels. Under artificial hibernation even prolonged 
clamping of 25 minutes’ duration was well tolerated 
without ventricular fibrillation, but direct irritation of 
the myocardium (sutures, incision of the ventricular 
wall) caused fibrillation in most cases. Although this 


can be cured by intracardial injection of potassium 
iodide, heart massage, and electrotherapy, the authors 
tried different methods to prevent this dangerous com- 
plication. Excellent results were obtained when the 
sinoauricular nodes of Keith and Flack were infiltrated 
with xylocain. In 19 dogs this technique was used pre- 
ceding right ventriculotomy with intracardiac manip- 
ulations and interruption of the circulation for be- 
tween 9 and 18 minutes. All 19 animals survived with- 
out ventricular fibrillation. It should be noted that 
similar experiments on monkeys failed completely. 

In a group of experiments on rabbits, the trachea 
was obstructed under artificial hibernation without 
clamping off of the major vessels. This was done to 
study the role and the reversibility of myocardial an- 
oxia without direct stimulation of the myocardium. 
The obstruction was maintained until the arterial 
pressure was down to zero. Eighty per cent of the 
animals could be resuscitated by artificial respiration, 
even without oxygen. In another group of rabbits the 
changes of the electrocardiogram were studied after 
obstruction of the trachea. 

Finally, the pharmacodynamic action of different 
analeptic drugs was studied under artificial hiberna- 
tion at temperatures of 28 and of 33 degrees centi- 
grade. The drugs included: coramine, coffein, ephed- 
rine, ouabain, cedilanid, heptamyl, and khellin. It was 
found that at these low temperatures the pharmaco- 
dynamic action is very different from that at normal 
temperatures. For example, coramine and ephedrine 
had a hypotensive effect. 

This interesting article should be studied in the 
original. — Werner M. Solmitz, M.D. 
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PHYSICOCHEMICAL METHODS IN SURGERY 


ROENTGENOLOGY 


Venographic Clues to Localization of Intracranial 
Masses. Paut A. RIEMENSCHNEIDER and ARTHUR 
Ecker. Am. 7. Roentg., 1954, 72: 740. 


THE AUTHORS stress the point in this article that the 
deep brain venous system is normally constant in posi- 
tion. As a result of this a study of the venous system 
can show the extent and pressure of lesions not other- 
wise demonstrable. A brief description of the impor- 
tant veins follows: 

The internal cerebral vein originates at the foramen 
of Monro by the junction of the vein of the septum 
pellucidum, the thalmostriate vein, and the choroidal 
vein. The thalamostriate vein runs anteriorly, medial- 
ly, and inferiorly in the groove between the caudate 
nucleus and the thalamus, and joins the choroidal 
vein in the choroid plexus of the lateral ventricle. 
These veins form an acute angle, passing medially 
and inferiorly through the interventricular foramen, 
where they are joined by the vein of the septum pel- 
lucidum and become the internal cerebral vein (this 
point is known as the “‘venous angle”). Each internal 
cerebral vein passes backward in the telachoroidea of 
the roof of the third ventricle and joins its opposite 
member to form the great vein of Galen. This joins 
the inferior sagittal sinus to become the straight sinus. 
The basilar vein originates about the anterior per- 
forated space and runs posteriorly upward and medial- 
ly with the optic tract about the cerebral peduncles. 
It empties into either the vein of Galen or into the 
straight sinus. 

As a result of the anatomical relationships, tumors 
arising in certain areas cause rather definite and pre- 
dictable changes in the venous pattern. 

Suprasellar tumors cause upward displacement of 
the anterior end of the vein of Rosenthal, stretching of 
the vein of the septum pellucidum, and kinking of the 
anterior end of the basilar vein. 

Frontopolar tumors cause downward and backward 


displacement of the origin of the internal cerebral vein . 


and the foramen of Monro, as well as downward dis- 
placement of the vein of the sepum pellucidum and 
thalamostriate veins. 

Tumors of the anterior basal ganglia cause elevation 
of the thalamostriate vein. Parietosagittal tumors cause 
flattening of the vein of Galen, and depression of the 
inferior sagittal sinus with the concavity upward. Sub- 
dural hematomas show a characteristic displacement 
of the veins from the inner table, thus outlining the 
size and shape of the hematoma. Pineal tumors cause 
an upward concavity of the vein of Galen. 

— John F. Gaughan, M.D. 


Cholesteatoma of the Middle Ear; a Clinical and 
Roentgenologic Study. Lars WINDEREN and JOHAN- 
NES ZIMMER. Acta radiol., Stockh., 1954, supp. 111. 


‘ Tus MONOGRAPH is based on a review of 523 pa- 
uents in whom 536 ears were affected with chronic 
otitis media, resulting in 131 instances of cholesteat- 
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oma of the middle ear. The patients were studied in 
the Department of Otolaryngology and in the Depart- 
ment of Radiology of the University Hospital, Oslo, 
Norway. The authors emphasize that only the “‘false”’ 
cholesteatomas, usually associated with infection, are 
included and that the much rarer “true” cholestea- 
tomas (also called epidermoidomas or true congenital 
tumors) are omitted. 

The work is divided into two parts: (1) a clinical 
section containing 5 chapters; and (2) a roentgeno- 
logical section containing 10 chapters. In the first sec- 
tion special attention is paid to the various clinical 
findings, the roentgen indications for operation, the 
effect of the pneumatization on the clinical course and 
complications, and the value of the sedimentation rate 
in the diagnosis. The second section deals with the 
various techniques used for roentgenologic examina- 
tion, including laminagraphy, with the interpretation 
of the roentgen findings in cholesteatomas of different 
areas (antrum, aditus ad antrum and attic), and with 
manifold differential diagnostic problems. 

The authors found that in 70 (53.4%) of the 131 
operatively removed cholesteatomas the antrum as 
well as the aditus ad antrum and the attic area were 
involved and that the roentgen diagnosis in this group 
was correct in 97.1 per cent. In 29 (22.1%) cholestea- 
tomas the involvement was limited to the antrum 
alone, with a correct roentgen diagnosis of 82.7 per 
cent. Finally, 16 (12.2%) cholesteatomas occurred in 
the attic area alone of which only one-half could be 
diagnosed correctly by roentgenologic examination. 
In general, the larger the cholesteatoma the greater 
the chance that it will be satisfactorily demonstrated 
by the various roentgen techniques employed. A com- 
plete agreement between all roentgenologic and the 
operative findings was noted in 57.9 per cent. The 
roentgen diagnosis of cholesteatoma proved more re- 
liable in cases in which there was evidence of choles- 
teatomatous scales on clinical examination. Choles- 
terol granuloma, that is, granulation tissue mixed with 
crystal cholesterol, was found to be the most confusing 
lesion in differential diagnosis. 

This excellent monograph is profusely illustrated 
with reproductions of beautiful roentgenograms and 
laminagrams. A bibliography of 48 articles is appended. 

—T. Leucutia, M.D. 


Spinal Cord Damage in Abdominal Aortography. 
Raonar Hot and Opp SKJEROEN. Acta radiol., Stockh., 
1954, 42: 276. 


IN AN ATTEMPT to elucidate whether abdominal 
aortography may cause damage to the spinal cord, 
abdominal aortography was carried out in 18 rabbits 
with the injection of a 70 per cent solution of contrast 
medium of the diodrast type via the left renal artery. 
The position of the animal was found to be important, 
as from 3.2 to 5 ml. of the solution injected into 10 
rabbits, in supine position, gave rise to disturbance of 
the permeability of the spinal vessels. Spasm and 
paralysis were encountered in these animals. How- 
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ever, the animals injected in the prone position failed 
to have spasm or paralysis and presented no lesions, 
except in 1 case in which excessive doses were em- 
ployed and rapid injection of the contrast media was 
done. 

The authors presume that toxic spinal cord damage 
may occur when contrast media is injected into man 
under unfavorable conditions. 

—Frank L. Hussey, M.D. 


Granulation Tumors of the Bronchus (Granulations- 
tumoren des Bronchus). A. Huzty. Fortsch. Roentgen- 
strahl., 1954, 81: 327. 


THE AUTHOR PRESENTS 2 cases of an odd and unex- 
plained growth which, bronchoscopically at least, 
might easily be mistaken for a carcinoma or an 
adenoma of the bronchus. Later, however, the author 
admits that such a mistake would not necessarily be 
catastrophic, since the treatment of all these condi- 
tions is pretty much the same. 

The first patient was a woman 41 years of age who, 
when first seen by the author 2 years previously, had 
undergone removal of the right lower pulmonary 
lobe for abscess. A few weeks later the patient began 
to cough and expectorate a mucosanguineous ma- 
terial, mixed with pus. The roentgenogram disclosed 
merely heavy shadows in the right lower region of 
the lung. Bronchoscopy disclosed a rounded, gray- 
red, smooth-walled tumor narrowing the lumen of the 
main bronchus of the right middle lobe. Broncho- 
graphy revealed a wedge-shaped shadow, medial and 
below the main bronchus, with a large indentation 
of its lateral border. Here there was also uncovered 
a marked bronchiectasis of the right middle lobe. 
This lobe was resected, but the bronchus was so 
adherent to the artery that a long bronchial stump 
had to be left behind and the tumor could only be 
scraped out with a curette. Later a pea-sized rem- 
nant was removed bronchoscopically. Twice since 
then small polyplike masses have been removed bron- 
choscopically from this region and these proved his- 
tologically to be identical with the original tumor 
(recurrence ?). The histologic diagnosis in each in- 
stance was that of a granulation tumor. 

The second patient was a 43 year old man who 
suddenly developed a mild attack of hemoptysis. On 
bronchoscopy there was observed an indenting of the 
segmental branch of the bronchus to the apical seg- 
ment of the lower lobe. This indentation was some- 
what rounded and had produced a stenosis of the 
bronchus. 

A segmental resection was performed and at opera- 
tion there was found a pea-sized, smooth-walled, 
grayish-red tumor with a threadlike pedicle. The 
mass was attached to the apical segment of the lower 
lobe of the right lung immediately distal to the 
stenosed point of the segmental bronchial branch. 
Here again the histologic diagnosis was granulation 
polyp of the bronchial mucosa. 

In a study of the literature, the author has not en- 
countered any reports which correspond exactly with 
his own. He regards these highly vascular growths as 
of secondary nature. In the first instance, he thinks it 
possible that the tumor arose from the foreign-body 
reaction to a loosened suture from the previous opera- 


tion, and in the second case he believes it may have 
developed as the result of a small aspirated foreign 
body. These are the only instances of their kind in the 
author’s experience, i.e., they represent less than 1 
per cent of his bronchial tumor material. These fig- 
ures contrast with those of Lecoeur who states that 
granulomas and polyps comprise from 8 to 10 per 
cent of bronchial tumors. 
— John W. Brennan, M.D, 


The Problem of the Anomalies of the Hiatus and the 
Reflux of the Cardia; Cardiafornix Malpositions 
(Zur Frage der Hiatusanomalien und des Kardiare- 
fluxes; Kardia-Fornix-Fehlanlagen). F. Rospert and 
Tu. HorrMann. Fortsch. Roentgenstrahl., 1954, 81: 255. 


FIFTEEN INSTANCES Of this anomaly are listed in a spe- 
cial table, together with the clinical, roentgenologic, 
and operative findings. The symptoms presented sug- 
gested a hiatus hernia (retrosternal pain, pyrosis, gas- 
iric juice reflux, hemorrhages, and anemia), but the 
standard roentgen techniques failed to disclose a her- 
nia and, indeed, usually failed to uncover the reflux 
which might seem to be the cause of the complaints, 
These cases were grouped by these French authors 
into the new nosologic entity designated as the cardio- 
fornix malposition (malpositions cardiotubérositaires), 

In attempts to demonstrate the reflux of gastric 
juice, which they assumed to be the origin of the 
cardinal symptoms complained of by the patients, 
the authors had the patient bend forcibly forward, 
during the roentgenologic examination, or squat sud- 
denly as in the act of defecation. They also placed the 
patient in the Trendelenberg posture and directed 
him to suck up the barium meal material through 
a rubber tube leading from the low-placed barium 
container. 

With these expedients they were successful in a 
number of instances in demonstrating the reflux phe- 
nomenon; however, this phenomenon is of extremely 
short duration and tends to elude even the serial ex- 
posures. When the authors observed this demonstra- 
tion it was usually by means of the fluoroscope. Even 
in those instances in which the reflux was not demon- 
strated the characteristic deformity was always pres- 
ent in the roentgenogram. The cardia does not open 
into the stomach to the right of the fundus ventriculi 
but at its very summit, the fundal stomach air bubble 
being absent or very small, and the mucous folds pass 
directly from the esophagus to the stomach without 
interruption. The general result is the loss of the 
cardiofundal angle of His. 

On operation in these cases, absence, or failure of 
adequate development of the muscular crura of the 
diaphragm has been observed; the esophageal and 
aortic hiatuses comprise one single opening in some 
instances. At times an abnormal length and mobility 
of the suspensory ligaments (phrenicogastric; gastro- 
splenic) have been observed which permit the fundus 
to fall down and lose its curvature. 

Treatment has consisted in operation with correc-’ 
tion of the subphrenic fixing elements and the dimi- 
nution of the hiatal aperture in the diaphragm. The 
operative technique of Lortat-Jacob (the surgeon) 
consisted in reconstituting the angle of His and the 
narrowing of the hiatus. Through a midline incision 





above the navel the intra-abdominal portion of the 
esophagus was pulled downward and the hiatus was 
narrowed by means of 3 to 4 nylon sutures. The angle 
of His was reconstituted by suspending the fundus of 
the stomach to the diaphragm and stitching the left 
margin of the esophagus to the fundus itself by means 
of 4 to 5 stitches so as to rebuild the angle at this 
point. 

These operations are still too recent to permit of an 
ultimate evaluation of the results; however, the case 
history of a 60-year-old woman with typical symp- 
toms, and roentgenologic and operative findings is 
appended; the operative methods, as carried out by 
Lortat-Jacob, resulted in an amelioration of the con- 
dition which has lasted up to the present time. In this 
patient there was also a small esophageal diverticu- 
lum and it was evident that the proper procedure was 
to perform primary closure of the hiatus, and ignore 
the diverticulum. In another patient improvement 
was also attained; however, in a subsequent accident 
in which the patient was forcibly hyperextended, a 
return of the symptoms resulted. A reoperation with 
renewed repair of the supposed failure of the suture 
line is being contemplated. 

The authors believe that this condition represents 
an initial phase of what would later develop into a 
full-blown hiatal hernia. Roentgenograms, tables, and 
sketches in the original text document the matters 
here discussed. — John W. Brennan, M.D. 


Roentgenography of the Hiatus Hernia and of Hiatus 
Insufficiency (Beitrag zur Roentgenologie der Hi- 
atushernie und der Hiatusinsuffizienz). Hans R. Breck. 
Fortsch. Roentgenstrahl., 1954, 81: 276. 


FourTEEN cases (1.14 per cent) of hiatal insufficiency 
among 1,230 gastric examinations observed in the 
course of a year are reported. The 14 instances in- 
cluded 9 cases of simple hiatal insufficiency, i.e., cases 
in which there was evidence of insufficiency without 
definite evidence of a hernial protrusion, 3 cases of 
paraesophageal hernia, and 2 cases of axial or sliding 
(Allison’s classification: Surg. Gyn. Obst., 1951, 92: 
419) hernia. The average age of the group of patients 
with simple insufficiencies was 60.7 years (youngest 
patient 40 years); the average age of the group with 
paraesophageal hernias was 61.6 years (youngest pa- 
tient 49 years), and the ages of the 2 patients with slid- 
ing hernia were 59 and 71 years. 

The symptomatology in these patients was fairly 
typical; every one of them complained of symptoms 
referable to the stomach or the esophagus. Most fre- 
quently they complained of a feeling of pressure below 
the costal arch on the left side. For the simple insuffi- 
ciency group the symptoms were of an intermittent 
character and related to the position of the body; in 3 
instances a feeling of pressure occurred only at night 
with the patient lying on his back, and was accom- 
panied by burning pain in the pit of the stomach and 
behind the sternum. 

One of these patients had, as a rule, mild pain and 
fainting sensations when stooping rapidly forward or 
when lifting a heavy weight. These sensations would 
last for 20 to 30 minutes and would then be relieved 
by deep breathing. All groups complained of abnor- 
mal satiation after taking only insignificant amounts 
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of food and of being forced to resort to frequent and 
small meals. Two of patients complained of a condi- 
tion resembling angina pectoris. Disturbances of swal- 
lowing and vomiting were restricted to the instances 
of fully developed hernia. Hematemesis was present in 
one case. 

The roentgenologic diagnosis depends, of course, on 
the demonstration of the typical shadow of the herni- 
ated abdominal organ, or, in the sliding hernia, a bell- 
shaped dilatation of the esophagogastric junctional 
area. When the contraction rings producing this 
shadow image are not constant and eventually relax 
with the reappearance of the esophageal lumen as a 
smooth tubular structure, the author considers it an 
indication that there has been no prolapse of any por- 
tion of the stomach and that a simple reflux phenom- 
enon has taken place with extreme elevation of the 
abdominal organs under the diaphragm. The true 
prolapse is characterized by a distortion upward and 
medially, a rather flattened appearance of the organs, 
and by the exhibition ofa fine line of extension towards 
the cardia. 

Allin all, the differential diagnosis is at times an ex- 
tremely difficult problem. The author emphasizes the 
importance of serial exposures and thorough study by 
means of the fluoroscope. Particular attention should 
be given to any clues afforded by the mucosal pattern 
of the esophagus and stomach, but this pattern will be 
of no help in very small protrusions. The exact ob- 
servation of the functional behavior of all the struc- 
tures concerned is of aid in the differential diagnosis. 

— John W. Brennan, M.D. 


Roentgen Appearance of Gastric Invasion from Car- 
cinoma of the Colon. ARNoLp L. BAacuMan. Radiology, 
1954, 63: 814. 


Over A PERIOD of one year, 4 cases of primary car- 
cinoma of the colon, in each of which the stomach 
was invaded by direct extension, have shown roent- 
genograms sufficiently similar to suggest a diagnosis. 
The appearance of the gastric extension is determined 
by the degree of invasion, which may cause (1) a 
simple crescentric indentation of the greater curvature 
of the stomach as the result of involvement of the 
serosa and muscularis, (2) a large crescentric defect 
with deep ulceration but no fistula, (3) a crescentric 
defect with ulceration and fistula, or (4) any of these 
findings plus gross displacement of the stomach to the 
right and anteriorly. The margin of the defect is gen- 
erally sharply circumscribed and the mucous mem- 
brane of the stomach is flattened by the mass. The 
rugae are usually absent only at the center of the 
bulging defect. 

The fistulous tract may not be demonstrated or may 
be demonstrable only after the barium has reached the 
transverse colon. It is therefore important to follow 
the barium to the colonic ampulla by serial examina- 
tions in all cases, even though passage through the 
colon may be greatly delayed. In 1 case it required 
5 days for the barium meal to reach the splenic flexure, 
at which time barium passed retrogradely through a 
fistulous tract in the stomach. 

The differential diagnosis must be made from intra- 
mural neoplasms of the stomach, primary neoplasms 
of the greater curvature, and other intra-abdominal 











neoplasms which press upon the stomach, as well as 
from gastrocolic fistulas due to other causes than car- 
cinoma. 

The size of the intra-abdominal mass and the 
presence of a fistula are not contraindications to oper- 
ative exploration in cases of neoplastic cologastric 
involvement. Three of the cases reported showed no 
lymph node, liver, or distant metastases at the time 
of operation. — Lois Cowan Collins, M.D. 


Duodenal Obstruction Due to Annular Pancreas; 
with a Differential Diagnosis of Other Congenital 
Lesions Producing Duodenal Obstruction. ] oHN W. 
Hope and Joun F. Grszons. Radiology, 1954, 63: 473. 


THE CASE HISTORIES AND SURGICAL FINDINGS in 8 cases 
of annular pancreas with partial duodenal! obstruction 
are presented. Seven of these were found in the neo- 
natal period. This brings to 55 the number of surgical 
cases of annular pancreas in the literature of the 
United States. Of these, 27 cases have been in the 
neonatal period. 

The symptoms and roentgen signs vary from com- 
plete high obstruction through recurrent partial ob- 
structions, and, finally, to asymptomatic cases depend- 
ing on the type and severity of annular pancreatic 
construction. 

The annular pancreas represents the failure of com- 
plete migration of the ventral anlage of the pancreas 
to the right and then posteriorly to the duodenum to 
fuse with the dorsal anlage. Because of this, a tip of 
the ventral anlage remains anteriorly while the duct 
outlet rotates normally. 

The x-ray findings with annular pancreas vary, but 
generally a large dilated duodenal bulb with a con- 
centric narrowing of the second portion of the duode- 
num is present. Plain films frequently show a dilated 
bulb with absence of gas in the second part of the 
duodenum ‘but with gas in the third portion of the 
duodenum. 

Obstruction from annular pancreas is differentiated 
from congenital bands associated with incomplete 
colonic rotation in that with congenital bands the 
area of narrowing is usually in the third portion of 
the duodenum, the bandlike constriction is narrow 
rather than wide, and the tip of the cecum is in the 
right upper quadrant with congenital obstruction. 

With atresia of the duodenum there is complete 
obstruction and there is an absence of air beyond the 
obstruction. With annular pancreas there is usually 
an incomplete obstruction with air beyond the area 
of constriction. 

In cases of duodenal volvulus the malposition and 
characteristic S-shaped deformity are present. 

Congenital webs and membranes, and paraduode- 
nal hernias were mentioned for completeness. 

The treatment was discussed at length and a by- 
passing procedure was recommended for the following 
reasons: with a simple anterior incision of the annular 
ring a recurrence or cyst of the pancreas may occur; 
the area of the duodenum beneath the annular pan- 
creas is frequently permanently constricted to a lesser 
or greater degree; and, finally, there is always danger 
of cutting one of the larger pancreatic ducts in mak- 
ing a simple anterior incision. 


—John F. Gaughan, M.D. 
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Intramural Hematoma of the Duodenum; a Diagnostic 
Roentgen Sign. Benjamin Fetson and Emanuet J, 
Levin. Radiology, 1954, 63: 823. 

INTRAMURAL HEMATOMAS Of the intestine have been 

described on a number of occasions as an unexpected 

finding at laparotomy or autopsy, but a correct pre- 
operative diagnosis has not been recorded. Four cases, 


in each of which the duodenum was predominantly 


affected, are reported because the roentgen findings 
were so distinctive that they were believed to be 
pathognomonic of intramural hematoma of the 
duodenum. Such hematomas may be either traumatic 
or spontaneous. Three of the reported cases were as- 
sociated with a distinct history of trauma to the upper 
abdomen and an abrupt onset of symptoms thereafter, 
In one case, however, the history was elicited only 
upon direct questioning, the initial diagnosis having 
been acute appendicitis. In the fourth case the 
hematoma was apparently spontaneous in origin. On 
the basis of the appearance demonstrated in the first 3 
cases of intramural hematoma of the duodenum, a 
correct roentgen diagnosis was made in the fourth 
case. 

Roentgenographically these cases showed a smooth, 
sharply margined mass ranging from 10 to 20 cm. in 
length, and widening of the lumen of the duodenum. 
In one case the bulb was affected, in 2 cases the 
hematoma extended for a short distance into the 
proximal jejunum, and in the fourth case the distal 
transverse duodenum and proximal jejunum were in- 
volved. In the involved segments mucosal folds were 
crowded together to produce a “‘coil-spring”’ appear- 
ance, such as is usually ascribed to intussusception, 
with marked widening of the mucosal folds in the 
proximal part of the involved area. In 2 of the 3 cases 
in which barium studies were repeated preoperatively 
the roentgen appearance showed considerable change 
over a three-day interval. These intramural hemor- 
rhages are frequently associated with a retroperitoneal 
hematoma which may communicate with the hema- 
toma in the wall of the intestine. Marked obstruction 
occurred at the hematoma in 2 cases. Three of the 4 
patients were treated surgically; 1 recovered without 
operation. —Lois Cowan Collins, M.D. 


Contrast Depiction of the Portal Circulation Follow- 
ing Percutaneous Transperitoneal Splenic Punc- 
ture (Zur Kontrastdarstellung des Pfortaderkreislaufes 
nach perkutaner transperitonealer Milzpunktion). 
G. Auric, H. J. Siisse, W. Korner, and O. Scuotz. 
Fortsch. Roentgenstrahl., 1954, 81: 1. 


FoUR portographic examinations together with the 
appurtenant roentgenograms form the basis for this 
report. The technique consists of puncture of the 
spleen under general anesthesia with a needle, 15 
cm. in length and from 1.2 to 1.5 mm in diameter, 
inserted at the anterior axillary line and in the ninth 
or tenth intercostal space. The puncture was in no 
instance attempted until all preparations for an im- 
mediate laparotomy had been completed. The opaci- 
fying material consisted of 20 to 30 c.c. of a 70 per 
cent preparation of iodine (joduron), injected directly 
into the splenic parenchyma. Toward the end of the 
injection the first roentgen exposure was made, the 
casette was then changed rapidly and three to four 














ostic 


L J. 


been 
cted 
pre- 
ases, 
antly 
lings 


the 
natic 
€ as- 
pper 
after, 
only 
ving 
- the 
. On 
first 3 
m, a 
ourth 


ooth, 
m. in 
num. 
s the 
> the 
distal 
re in- 
were 
jpear- 
tion, 
n the 
cases 
tively 
hange 
emor- 
oneal 
1ema- 
iction 
the 4 
ithout 
Dd. 


sllow- 
Punc- 
slaufes 
ction). 
‘HOLZ. 


th the 
or this 
of the 
le, 15 
meter, 
ninth 
in no 
in im- 
opaci- 
70 per 
irectly 
of the 
le, the 
o four 














other exposures were made in series, in the same 
manner. 

The roentgenograms, which need no textual ex- 
planations, must be consulted in the original text. 
Generally it may be stated that the conditions de- 
picted on the roentgenograms—all instances of ex- 
trahepatic portal obstruction (gastric, hepatic, and 
ovarian tumors and their metastases and a case of 
thrombosis of the splenic vein)—were in every in- 
stance substantiated at operation. 

The authors believe that with the proper observa- 
tion of indications this method constitutes a valuable 
addition to our diagnostic methods, a value which is 
not only theoretical (study of the pathophysiology of 
the development of the collateral circulation) but 
also practical. The author suggests that the ability to 
demonstrate the extent and character of the vascular 
obstruction in the portal system, to gain an insight 
preoperatively with regard to the proper operation to 
be performed, and to permit evaluation of the func- 
tioning of the operatively produced neostomy (Eck 
fistula postoperatively) is of practical value. 

—John W. Brennan, M.D. 


Accessory Vessels of the Kidney and Their Diagnosis 
in Hydronephrosis. GuNNAR Epsman. Acta. radiol., 
Stockh., 1954, 42: 26. 


ACCESSORY VESSELS of the kidneys occur rather fre- 
quently. It 1s agreed by most that accessory vessels are 
those arising from the aorta and reaching the upper or 
lower poles of the kidney, vessels originating from the 
renal artery and running to the kidney poles, and 
vessels arising from the aorta or the iliac artery distal 
to the renal artery and supplying the kidney. 

The author studied 200 cases of renal arteriography 
performed by direct puncture of the abdominal aorta 
in which the accessory vessels ran in such a way that 
they might have caused hydronephrosis. The material 
consisted of 388 kidneys with a normal supply of ves- 
sels in 325. Vessels which branched uniformly in the 
renal hilum were regarded as normal. Eighteen kid- 
neys in this group had double renal arteries and 1 
kidney had three arteries; these arose at about the 
same level from the aorta and branched regularly 
in the renal hilum. The group of accessory vessels from 
the renal artery included 4 kidneys. This group is not 
sharply demarcated from the normal group of vessels. 
The group of accessory vessels from the aorta included 
59 kidneys in which the accessory vessels amounted to 
one or more, arose from different parts of the aorta, 
and ran to the lower part of the kidney. Accessory 
= were thus found in 16.2 per cent of the ma- 
terial. 

Among 325 kidneys with a normal supply of vessels 
there were 23 presenting hydronephrosis and of 63 
cases with accessory vessels there were 20 presenting 
hydronephrosis, so that there was thus a larger number 
of hydronephroses with accessory vessels than in the 
group with a normal supply of vessels. 

Forty-three kidneys (68.3%) with accessory vessels 
did not show signs of hydronephrosis. There is there- 
fore reason to believe that in the group of hydrone- 
phrosis with accessory vessels there were kidneys in 
which the accessory vessels had no connection with the 
hydronephrosis. 
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The author believes that in order to be able to de- 
cide roentgenographically whether an accessory vessel 
or a branch vessel classified as normal may be the 
cause of a hydronephrosis, the renal pelvis should first 
be filled with contrast medium by means of excretion 
urography and renal urography should be performed 
with the patient prone. —Frank L. Hussey, M.D. 


Aneurysmal Bone Cysts. Davip C. Dautin, Byron E. 
BEssE, JR., Davip G. Pucu, and Ratpu K. GHORMLEY. 
Radiology, 1955, 64: 56. 


IN A COMPREHENSIVE REVIEW of the records of more 
than 2,000 primary bone lesions which were encoun- 
tered at operation at the Mayo Clinic in the period 
from 1905 through 1952, 26 aneurysmal bone cysts 
were found. The authors’ investigation of these cases 
reaffirms the belief of Jaffe and Lichtenstein, who were 
the first to recognize this lesion, that aneurysmal bone 
cyst is a distinct benign pathologic entity. In approxi- 
mately two-thirds of the cases it exhibits a characteris- 
tic roentgenographic picture. The pertinent findings 
include a circumscribed area of rarefaction, a soap 
bubble or honeycombed appearance of the interior of 
the lesion, eccentric bulging of the cortex (which is 
usually disrupted), a peripheral, delimiting, thin shell 
of periosteal new bone, and, in young patients, its 
location in the diaphysis adjacent to the epiphyseal 
cartilage. 

Curettage is the treatment of choice, and at the 
time of the operation the gross features of the lesion 
should make its recognition possible. The macroscopic 
and microscopic features establish the diagnosis. 


Supination Defect of the Forearm (Supinationsbe- 
hinderung des Vorderarms). R. H. von Muratt. 
Fortsch. Roentgenstrahl., 1954, 81: 497. 


THE PATIENT was a 21 months old, red-haired, pale, 
listless girl with loose ligaments of the knee (knock- 
knees) and flat feet. The forearms on both sides could 
be extended to only 165 degrees. The roentgenologic 
findings were much alike in both arms and showed 
an angulation of the upper end of the radius with 
angle open laterally. In attempts at supination the 
medially directed angle would apparently impinge on 
the ulna and the lateral portion of the proximal 
articular surface of the radius slope away from the 
capitulum humeri. This suggested a developmental 
defect, and an apparent underdevelopment of the 
capitulum humeri itself (hypoplasia). This under- 
development was also suggested by the position and 
character of the single ossification center in the 
capitulum humeri, visible in this child. 

The author designates the general picture of the 
elbow joint a condition of incongruence, and suggests 
that the joints might later prove to be the seat of 
development of secondary osteoarthrotic changes. 

Such osteoarthrotic changes were, as a fact, present 
in the 38 year old mother of this child, but were 
prominent only in the right elbow joint. In this 
patient there was also present a hindrance to supina- 
tion and to extension, but the functional defects were 
much aggravated by the osteoarthrotic changes plainly 
visible in the roentgenograms. 

These findings in mother and child, suggest an 
hereditary origin of the anomalies, In 1918 G, Hoh- 











mann also reported an instance of this kind in a girl 
15 years of age with osteoarthrotic changes about 
midway between those of the two patients described. 

These three cases when considered together would 
seem to present rather convincing evidence of the 
nature and pathogenesis of this anomaly. The author 
believes that incipicient cases of this condition should 
be sought and an attempt made to learn more of its 
origin and course. Cocchi in the treatise on roentgen- 
ologic diagnosis by Schinz et al., describes a case, 
reported by Cramer with a dorsal bowing of both 
bones of the forearm in the proximal third; and 
Zimmer, in his book (Kéhler-Zimmer) on borderland 
roentgenological conditions reports cases of axis dis- 
tortion of the radius in the form of bowed portions. 
Otherwise this anomaly seems never to have been 
called to the attention of the profession. 

As to treatment, the author can only suggest 
symptomatic methods such as prophylactic sparing 
of the joint and attempts to forestall the development 
of osteoarthrotic changes, perhaps by means of 
roentgen therapy. — John W. Brennan, M.D. 


Angiographic Contributions to the Problem of the 
Origin of Vascular Disease and Disturbances of the 
Blood Supply, with Special Reference to the Ter- 
minal Glesahtery Passages (Angiographische Bei- 
traege zur Entstehung von Gefaesserkrankungen und 
Durchblutungsstoerungen; unter besonderer Berueck- 
sichtigung der terminalen Strombahn). E. VoGLer. 
Fortsch. Roentgenstrahl., 1954, 81: 479. 


THE TECHNIQUE of angiography consists of puncture of 
the femoral artery at the level of the groin and injec- 
tion against the blood stream (according to Lind- 
blom). In 7 minutes after this first injection, a second 
injection (Sgalitzer’s double-injection method) is 
made. During the second injection, while some 10 c.c. 
of the opacifying material are still in the syringe, the 
first series of five to seven exposures at 3-second in- 
tervals is made. This series is followed by two more 
exposures at 5-second intervals. The entire period of 
examination is thus from 30 to 45 seconds. 

In numerous instances, at the end of the second in- 
jection, Sandoz’s hydergin (0.6 mgm. in 20 c.c. of 
normal saline solution) is injected intra-arterially, 
and after another 10 minutes the examination is re- 
peated in every particular and the two series (before 
and after the hydergin) are compared. This vascu- 
lar-dilating preparation is intended to demonstrate 
any spasmodic element in the angiographic depiction. 

With this method the speed of progress of the blood 
from the arterial to the venous side of the vascular 
tree could be shown. It was found that when the ob- 
struction was located distal to the arteriovenous com- 
munications (the author demonstrates roentgeno- 
graphically the arteriovenous anastomoses which were 
postulated by Hans Havlicek at the German Univer- 
sity at Schatzlar in Czechoslovakia on the basis of his 
camera lucida findings—Rosenstein, P. Surg. Gyn. 
Obst., Internat. Abst. Surg., 1946, 83: 77) the column of 
opacified blood passed the arteriovenous junction 
more rapidly than normal, the venous blood column 
becoming rapidly and deeply opacified. On the other 
hand, when the obstructive process had progressed to 
a point proximal to the level of the branching of these 
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anastomoses, the opacified blood was retained on the 
arterial side (arterial phase) longer than normal 
(prestenotic stasis), the veins were not dilated nor 
clearly opacified, and the arteries themselves were 
of smaller calibre than normal. 

The examination following the injection of hyder- 
gin thus presents 3 pictures: when there is no ob- 
struction to the peripheral blood flow the hydergin 
has no evident effect on the angiographic picture; 
when the obstruction is located distal to the anasto- 
motic branchings the picture may become similar to 
the normal angiogram or it may not be affected; 
when the obstruction is located proximal to the anas- 
tomotic branchings the picture may go over into that 
of the distal anastomotic obstructive type, or if the 
whole process is spasmodic in nature, the picture may 
again return to that of the normal condition. 

On the basis of these findings the author emphasizes 
the diagnostic and prognostic significance of these 
spasmodic processes in the pathogenesis of blood 
vascular disease. He believes that such spasmodic 
processes can also be postulated for the vasa vasorum 
supplying the walls of the arteries themselves, and he 
believes that such processes have a part in the develop- 
ment of disease of the larger arterial and venous 
trunks. Thus, we have a method for detecting the in- 
cipiency of blood vascular disease and the resulting 
tissue changes leading to such entities as Raynaud’s 
disease, Buerger’s diseases, and arteriosclerosis. These 
changes can be detected before obvious organic le- 
sions in the arterial and venous trunks have become 
evident. — John W. Brennan, M.D. 


RADIUM 


Damage to the Rectum in the Radium Treatment of 
Carcinoma of the Cervix. Paut STRICKLAND. Brit. 7. 
Radiol., 1954, 27: 630. 


THE TREATMENT of carcinoma of the cervix with 
radium carries with it a small morbidity and even a 
small mortality. At Mount Vernon Hospital in North- 
wood, Middlesex all cases have been managed along 
agreed lines in recent years. During the years 1947 to 
1952 a total of 501 patients with carcinoma of the cer- 
vix were treated. Among the treated patients damage 
to the rectum occurred for certain in 9, and probably 
in 3, an incidence of 4.4 per cent. 

The standard method of radium treatment which is 
a modification of the Stockholm technique has been 
used for the past 6 years. One 50 mgm. radium tube 
screened with 3.0 mm. of silver is placed in the uterus 
unless the uterine canal is short, in which case 25 
mgm. of radium is used. Two radium ovoids are 
placed as far outward and forward in the vagina as 
possible. These contain 30 or 20 mgm. of radium, in 
accordance with the capacity of the vagina. The 
radium is removed after 22 hours. The procedure is 
repeated 7 and 21 days later. Between times, supple- 
mentary deep x-ray therapy is given with two ante- 
rior and two posterior fields so that a tumor dose of 
1,800 roentgens is given, calculated at the midplane 
of the pelvis over the course of 21 days. Measurement 
of the dose given to the anterior rectal wall during a 
full treatment of 66 hours has been made in a number 
of cases with a scintillation dosimeter probe inserted 
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into the lumen of the rectum. In the average case, 
with the uterus anteverted, the mean dose of some 6 
cm. of rectal wall is 6,000 roentgens. The x-ray dosage 
received is negligible because the x-rays are directed 
away from the rectum. 

There are 9 fully documented cases. In 7 of them, 
the symptoms of rectal damage became obvious 
within 6 months of completion of the radium treat- 
ment; in 1 case, the symptoms were delayed for 11 
months, and in another, 2 years. The mode of onset of 
radium proctitis is variable. The most common syn- 
drome consists of increasing diarrhea with the passage 
of abundant mucus and a small quantity of frank 
blood. Tenesmus may occur but is not a dominant 
symptom. Sometimes the patient complains of severe 
pain in the anus accompanying defecation or imme- 
diately following it. Some patients have constipation 
with stools flecked on the outside with blood. Rectal 
hemorrhage may be a symptom. On proctoscopic 
examination the mucous membrane resembles soggy 
pink blotting paper, an appearance due to intense 
edema. Its surface is granular, and scattered over it 
are numerous pin points of hemorrhage. Small areas 
of superficial ulceration may be visible. Acute radium 
proctitis tends to subside without treatment, but the 
process can be hastened if the patient and bowels are 
at rest. A low residue and high caloric diet is valuable. 

In this series 1 case which developed rectovaginal 
fistula was believed to be due to the radium therapy. 
By use of the scintillation dosimeter probe it should be 
possible for the first time to find out whether there is a 
causal relationship between the dose of irradiation 
and the injury to the rectum. The author believes that 
it is unjustifiable to think that radium is a common 
cause of rectovaginal fistula following radium treat- 
ment for carcinoma of the cervix. There is a group of 
cases in which the malignant disease is very advanced, 
and tumor masses extend by direct continuity between 
the uterus and rectum. Radium application causes 
local tumor death and, as an almost invariable corol- 
lary, establishes free communication between the rec- 
tum and vagina. This type of fistula is certainly pre- 
cipitated, but not caused, by radium and it generally 
occurs within a few months of the end of treatment. In 
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a further group of cases there is partial response of the 
tumor to irradiation, but after an interval of apparent 
latency the disease advances. 

—Frank L. Hussey, M.D. 


MISCELLANEOUS 


Distribution and Pathology Resulting from the Intra- 
cerebral and Intraventricular Injection of Radio- 
active Gold and Silver-Coated Radiogold Colloids. 
C. C. McCrure, Jr., E. L. Caroruers, and P. F. 
Haun. Am. 7. Roentg., 1955, 73: 81. 


RADIOACTIVE GOLD COLLOWs with high specific activity 
have several qualities which make them very suitable 
for therapeutic use. The mixed beta and gamma 
spectra permit heavy local radiation by the beta 
particles (half path — .44mm), and external measure- 
ments by virtue of the relatively soft gamma com- 
ponent, which contributes little to the irradiation 
process locally. The colloid, being metallic, is physi- 
ologically inert and does not set up tissue reaction. 
The short half-life (2.7 days) of Au’, with resultant 
90 per cent dissipation in the first 10 days, allows 
early appraisal of effective treatment. It seemed pos- 
sible that radioactive isotopes might be used advan- 
tageously in the treatment of cerebral neoplasms, or 
possibly in the management of hydrocephalus, by 
their action on the choroid plexus. 

Fifty-two dogs were studied following the injection 
of radiogold colloid into the brain substance, a lateral 
ventricle, or both. In some instances the colloid 
particles were silver-coated but since this did not 
seem to make any difference the results were not 
listed separately. 

The radioactive concentration following intraven- 
tricular injection was distributed diffusely on both 
sides, with peak concentration in the fore and hind 
parts of the brain. There was considerable concentra- 
tion of the material in the choroid plexus, but gross 
and histologic examination of the structures showed 
only minimal changes. The injection into the brain 
substance resulted in localization of the material 
roughly in proportion to the volume administered. 

— Lois Cowan Collins, M.D. 


MISCELLANEOUS 


CLINICAL ENTITIES—GENERAL PHYSIO- 
LOGICAL CONDITIONS 


Hydrocortisone as an Adjunct in the Treatment of 
Posttraumatic Stiffness of the Hand. L. ZACHARIAE 
and F. ZAcHARIAE. Acta orthop. scand., 1954, 24: 50. 


FOLLOWING SEVERE INJURY to tissue, fibrin is deposited 
between the various layers, around the joints, tendons, 
tendon sheaths, ligaments, and muscles. With pro- 
longed immobilization, edema and tissue fluids are 
not removed by the muscular pump, and cicatrization 
entails limitation of motion. 

In studies of the effect of cortisone on wound heal- 
ing in the rabbit, Ragan found a reduced number of 
blood vessels and fibroblasts. The mechanism of the 
inhibitory effect of cortisone on the connective tissue 
formation has not yet been fully elucidated. Hyper- 
adrenalism is believed to exert an antianabolic effect 
on the protein metabolism. Also by reducing the effect 
of leukotaxine, capillary permeability may be affected 
and hence the deposition of fibrin may be reduced. 

Immediate administration of hydrocortisone is con- 
traindicated by the risk of infection and also by the 
delayed union of fractures and tendon injuries. 

The author presents 9 cases in which the treatment 
was employed. Administration was delayed until the 
condition had become stationary under physiother- 
apy. Local anesthesia is required for treatment as it is 
painful. —Kenneth E. Sherman, M.D. 


Pathogenesis, Symptomatology, and Therapy of Su- 
deck’s Syndrome (Zur Pathogenese, Klinik und The- 
rapie des Sudeck-Syndroms). GERHARD SCHROETER. 
Deut. med. Wschr., 1954, 79: 1522. 


THE AUTHOR States that the incidence of Sudeck’s 
disease in Germany has increased in an alarming de- 
gree, so that in some hospitals special wards have been 
assigned for the care of these patients. The symp- 
tomatology, pathogenesis, and treatment are de- 
scribed, with special reference to cases without pre- 
ceding fracture or other acute injury. 

Sudeck’s dystrophy affects not only the bones but 
all the tissues of the involved limb, and a long period 
of treatment (not less than 6 months) is necessary. 
Pathologically the disease is characterized by over- 
activity of the osteoclasts and decreased activity of the 
osteoblasts. This imbalance of the productive and 
resorptive processes in the normal bone leads to the 
development of inferior osteoid tissue showing defec- 
tive calcification. The solidity of the bone is markedly 
decreased. The roentgenogram shows a characteristic 
mottled and spotty appearance of the bone. 

Three clinical stages of the disease are differenti- 
ated: (1) inflammatory, (2) dystrophic, and (3) atro- 
phic. The inflammatory stage shows proliferation as 
a reaction to the injury or other damaging factors. In 
the dystrophic stage the equilibrium between osteo- 
blastic and osteoclastic activity is disturbed, as has 
been described, and the mottled appearance is plainly 
evident in the roentgenogram. The author emphasizes 
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that the shape of the bone is always preserved; the 
cortex, although thinner than normal, is never de- 
stroyed. The atrophic stage shows marked decalcifica- 
tion of the bone, the structure is regular but abnor- 
mally translucent, and the cortex is thin, as if it were 
drawn with a pencil. 

The symptomatology includes edema, hyperhidro- 
sis, and hypotrichosis. Frequently all hairs disappear 
from the affected extremity. Active and passive move- 
ments, especially of the wrist and fingers, are reduced 
and painful. In the atrophic stage, all tissues of the 
extremity, muscles, subcutaneous fat, skin, and nails 
show marked atrophy. 

The author describes 5 cases in which no injury had 
preceded the onset of the disease. Three of the pa- 
tients were industrial workers who had to perform the 
same movement of the right hand a great number of 
times; for instance, one of these 3 had to push down 
a lever 15,000 times during one work day. In the 2 
other cases Sudeck’s syndrome followed a tendo- 
vaginitis. 

In the treatment, general measures such as a high 
protein and high vitamin diet, sunlight, and fresh air 
are important factors. During the first two stages the 
extremity is immobilized in a plaster cast and gan- 
glion block of the stellate ganglion or of the lumbar 
sympathetic, respectively, is performed. Following the 
acute stage, physiotherapy, mud packs, hot baths, 
short wave therapy, and massage are started. 

No relation exists between the severity of the pri- 
mary injury and the incidence and degree of Sudeck’s 
syndrome. The disease may start after a minor sprain 
or without any preceding injury, as in the cases de- 
scribed by the author. On the other hand, severe 
comminuted fractures heal in most cases without en- 
suing Sudeck’s disease. — Werner M. Solmitz, M.D. 


Therapy of Melanomas (Behandlung der Melanome). 
A. STENGER. Chirurg, 1954, 25: 487. 


In Germany in the last few years, the surgical treat- 
ment of melanomas has been considered contraindi- 
cated on account of the marked vascularity of such 
neoplasms and the very loose connections of the tumor 
cells. On the other hand, electrosurgical treatment of 
melanomas, supplemented by extirpation of the re- 
gional lymph glands, is still advocated in England, 
the United States, and France. 

Dormant nevi require periodic examination and 
should be immediately treated if they are traumatized 
or if they show signs of inflammation or growth. The 
author is opposed to a prophylactic electrosurgical 
excision of nevi. 

The author’s series consists of 76 cases divided into 
2 groups: (1) patients treated surgically, with postop- 
erative irradiation, (2a) patients in whom irradiation 
alone was employed, and (2b) patients in whom irra- 
diation was followed by excision. : 

The surgical treatment in the first group comprises 
biopsies, excision, electrosurgical destruction, and 
cauterization with chemicals. Inasmuch as melanoma 
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not infrequently invades the subjacent muscle, even 
an extensive excision with a diathermy knife does not 
guarantee complete removal of the growth. On the 
other hand, because of the relatively low radiosensi- 
tivity of melanomas, the development of ulcers follow- 
ing x-ray therapy cannot be avoided in each instance. 
It is practically impossible to eliminate such ulcer on 
the palm or sole by plastic procedure; therefore the 
author regards amputation in such cases as worthy of 
consideration. An operation on the head or the trunk 
cannot be performed in a sufficiently radical manner, 
hence surgical treatment of melanomas in these loca- 
tions should be discouraged. 

Chaoul’s technique of irradiation is employed by 
the author. He advocates prophylactic x-ray treat- 
ment of regional lymph glands, supplemented by 
radium therapy if metastases are detectable. 

The comparison of results in the three groups dem- 
onstrates the superiority of irradiation over surgical 
treatment of melanomas. — Joseth K. Narat, M.D. 


EXPERIMENTAL SURGERY 


The Use of Hyaluronidase in the Prevention and 
Treatment of Postoperative Peritoneal Adhesions; 
An Experimental Study (La jaluronidasi nella pre- 
venzione e nel trattamento delle aderenze peritoneali 
post-operatorie; ricerche sperimentali). ANGELO Lucio 
Gicuio. Arch, ital. chir., 1954, 78: 89. 


THE AUTHOR REVIEWS the pathogenesis and treatment 
of postoperative intestinal adhesions and discusses the 
effect of hyaluronidase on the production and treat- 
ment of peritoneal adhesions in rabbits. It was found 
that if hyaluronidase is introduced into the peritoneal 
cavity, or if given subcutaneously in proper doses, it 
will not only prevent the development of postoperative 
peritoneal adhesions, but will check their increase. 
Hyaluronidase has been found to be. effective in 
limiting the spread of postoperative adhesions, and (in 
some animals) in bringing about complete resolution 
of adhesions already present. The enzyme brings this 
about by increasing the reabsorptive power of the 
peritoneum and lysis of the fibrin mesh of a clotted 
exudate, —Alexander J. Conte, M.D. 


Intravital Observations of Circulation in the Experi- 
mental Shock Syndrome and Collapse Syndrome 
(Intravitale Kreislaufbeobachtungen beim experimen- 
tellen Schock-und Kollapssyndrom). H. EuFiIncer and 
A. STELZNER. Langenbecks Arch. u. Deut. &schr. Chir., 
1954, 278: 312. 


IT HAS BEEN WELL KNOWN for a long time that trau- 
matic shock is accompanied by an abnormal distribu- 
tion of blood within the thoracic and peritoneal 
cavities; however, there is no agreement among the 
investigators as to just what is the distribution within 
the pulmonary and splanchnic circulation, and at 
what time after the injury it takes place. One of the 
main reasons for this uncertainty is that most of the 
ob-ervations are made post mortem, and the question 
whether the described findings are agonal or even 
postmortal is left open. 

The authors, of the Surgical Department of the 
University of Kiel, Germany, tried to clear up these 


MISCELLANEOUS 207 


divergences of opinion by intravital observations of 
animals which had been subjected to shock by 
different methods. 

In 55 animals (dogs, rabbits and guinea pigs) shock 
was produced by orthostasis (rabbits only), scalding, 
burning, freezing, Esmarch’s ischemia, intravenous 
injection of muscle extract, histamine, or of acetyl 
choline, and other procedures. The changes within 
the thoracic space were observed through a window 
made in the anterior axillary line. The technique is 
described in detail. The abdominal organs were ob- 
served after simple laparotomy. In addition to direct 
observation and blood pressure control, the following 
laboratory tests were taken: circulating blood volume, 
hematocrit, hemoglobin and complete blood count, 
albumin/globulin ratio, sedimentation rate, non- 
protein nitrogen, and blood sugar. 

In all cases of experimentally produced shock and 
collapse, the author observed marked hyperemia in 
the pulmonary circulation as well as in the splanchnic 
circulation; this took place immediately after the 
trauma and not in the agonal stage. The only ex- 
ception was in the dog, which collapsed following the 
injection of histamine. Here practically no pulmonary 
hyperemia was found but only marked hyperemia of 
the abdominal organs, especially extreme congestion 
in the liver. A theory is presented to explain this 
phenomenon; i.e., in dogs histamine produces spasms 
of the smooth muscles of the hepatic and pulmonary 
veins. These spasms inhibit the return of blood from 
the splanchnic circulation to the right ventricle and 
from the pulmonary circulation to the left atrium, 
and cause the severe congestion in the liver as well as 
the absence of hyperemia in the lungs. 

— Werner M. Solmitz, M.D. 


Physiologic and Pathologic Effects of Long Term 
Polyvinylpyrrolidone Retention. W. A. ALTEMEIER, 
Leon ScuirF, Epwarp A. GALL, JEROME GIUSEFFI, 
and Others. Arch. Surg., 1954, 69: 309. 


A vartTy of natural and synthetic colloidal solutions 
have been used for the re-establishment of the circula- 
tion, but experience has emphasized that the ideal 
fluid for use in hemorrhagic or traumatic shock is 
blood of an identical grouping. Since blood is not 
readily available for stockpiling, a search for a plasma 
substitute for this purpose has been intensified in re- 
cent years. Polyvinylpyrrolidone (PVP) is one of the 
three agents under intensive investigation for this pur- 
pose. It is an entirely synthetic product which is 
water-soluble, hydrophilic, and of high molecular 
weight. The effectiveness of this agent as a plasma 
volume expander in the treatment of shock has been 
corroborated by many other investigators. 

One of the chief potential limitations of PVP has 
been the demonstration that 35 to 49 per cent of it is 
retained indefinitely in the body after intravenous in- 
fusion. A previous report described the histologic 
studies of the liver made on patients during a follow- 
up period of 13 months after the intravenous injec- 
tion of 1,000 c.c. of 3.5 per cent PVP. A second report 
was on studies of the blood, renal function, hepatic 
function, and liver biopsies in the same group of pa- 
tients during a 15 month period of follow-up. 
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The present report consists of serial observations 
made on the same group of patients over a follow-up 
period of 20 months. Included are the preliminary 
studies carried out on 7 patients who came to autopsy 
at intervals of 4 to 19 months after the administration 
of PVP. The present report represents studies con- 
ducted on 23 patients. These studies indicate that 
PVP was stored in the body in every case, and per- 
sisted without signs of diminishing up to 20 months. 
As previously reported, biopsy preparations of the 
liver stained by hematoxylin and the usual methods 
failed to show any evidence of histologic alterations 
during the 6 to 8 week interval. 

After the eighth week deposits of pale basophilic, 
globular material appeared within the Kupffer cells 
in increasing amounts. Later specimens revealed 
larger accumulations of this material, which distended 
the phagocytes or filled the sinusoids, compressing the 
adjacent liver cells. In the biopsy specimens obtained 
between the sixth and thirteenth month after infusion, 
22 of the 23 cases showed evidence of similarly de- 
posited materials. In 3 cases heavy accumulations of 
the basophilic material were associated with mild in- 
flammatory reaction consisting of lymphocytes and 
histiocytes. There was little doubt that this substance 
is PVP. 

It has been possible to collect data from 7 autopsies 
performed on patients in this group who died of a 
variety of causes unrelated to the PVP administra- 
tion. PVP was retained in significant amounts in each 
patient. It was regularly demonstrated in the spleen, 
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lymph nodes, liver, bone marrow, and adrenal cortex, 
Another common site was in the interglandular 
stroma of the gastric and intestinal mucosa. Of partic- 
ular interest was the inconstant demonstration of the 
polymer in the heart, lung, arteriosclerotic plaques of 
the aorta, pancreas, kidney, bladder, prostate, gall 
bladder, esophagus, and thyroid. The inconstant ap- 
pearance of PVP in these nonstorage organs is thought 
to represent a response to local injury, inflammation, 
or repair. These studies indicate that retention and 
storage of PVP persist for at least 20 months after 
intravenous infusion of only 1,000 c.c. of a 3.5 per cent 
solution. 

The value of colloidal solutions as plasma substi- 
tutes rests primarily on their immediate therapeutic 
action and any untoward effects which may be asso- 
ciated with their use. The prolonged retention of PVP 
by the body is unquestionably a disadvantage which 
must be considered carefully. It is generally consid- 
ered inadvisable to administer in any quantity medic- 
aments which are stored permanently in important 
organs or tissues. Their possible effect on the function 
of those structures or the production of an inflamma- 
tory or foreign body reaction is to be kept in mind. 

To date, no significant evidence has been found in 
our data which indicates that an amount of 1,000 c.c. 
of PVP appreciably affects the function of the liver, 
kidneys, or bone marrow. There is suggestive evi- 
dence, however, that slight and transitory impairment 
of hepatic function occurred in some cases. 

—LeRoy J. Kleinsasser, M.D. 








